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MATEMATHKA 


HW. A. BAKEJIBMAH 


HEPErYJIAPHbIE MOBEPXHOCTH OFPAHHYUEHHONM 
BHEWWHEH KPHBH3HbI 


(ITpedcmaeaeno axademuxom B. H. Cmupnoeem 18 XI 1957) 


1. Cosqannas A. JJ. Anexcanzpospm (1) BHyTpeHHaaA reoMeTpua aOcTpakT- 
HbIX HepePyJIAPHbIX MOBEPXHOCTeH (TeOpuA MHOrooOpasuli c BHYTpeHHel MeTpH- 
KOH OFpaHHYeHHOH KPHBM3HbI) MPHBeJla K U3yYeHHIO pAJa KWaccoB NOBepXHO- 
CTeH C pa3IMUHbIMH OrpaHH4eHHAMH XapakTepa BJORKeHHA MOBEPXHOCTH B Tpex- 
MepHoe eBKJIMJOBO MpocrpaxcTBo £?, koTopple oOecneuMBaloT orpaHuuen- 
HOCTb KPHBU3HbI BHYTPeHHeH MeTPHKH NoBepxuocTH (*, %, 4). 

OrpaHvunBasicb TpeOoBaHHeM TylakocTH moBepxHocTu*, A. B. Ilorope- 
JioB (*) BBew HM HCCJIeloBadl KJlacc NOBepXHOCTeH OrpaHW4eHHOM BHellIHeH KpH- 
Bu3HbI. [loBepXHOCTH 9TOrO KJlacca XapaKTepM3yIOTCA TeM, 4YTO HMeIOT KOHeU- 
HY!O IJlollalb ccbepHueckoro H3806paxKeHuA C yYeTOM KpaTHOCTH. OTOT Ksacc 
BKJIOUaeT B CeOA BCe H3yUaBIHeCA paHee Kuaccbl TylaqkuxX MoBepXHocTel. 

OyHako TpeOoBaHHe TlaqKOCTH MOBeEPpXHOCTH BeCbMa CHJIbHOe. OHO HCKJIIO- 
yaeT H3 pacCMOTpeHHA OOUIMe BbINyKJIble MOBepXHOCTH HM nNMoBepxHocTu IIPB 
(MpeAcTaBHMble pa3HOCTbIO BBINYKJbIX dyHKuHH (?)). B cBa3sH c 93THM 
A. Jl. AnexcaujposB mocTaBul 3aauy BbIesIeHuA Klacca MOBepXHOCTeH C BHYT- 
peHHell MeTpHKOH OrpaHHYeHHOH KPUBH3HbI, KOTOPbIN, HapAy C YNOMAHYTbIMH 
TulaKMMM MOBePXHOCTAMH OFpaHHeHHOH BHeINHeH KPHBU3HbI, BKJIOUa Obl 
oOUle BbIMyKJIble MoBepxHocTH uw noBepxHocTH IIPB. Hacrosuaa paOota no- 


CBAlLeHa PeleHHIO ITOH 3aa4uH. e 
2. Byfem paccMaTpHBaTb nMoBepxHocTu fF, yoBJeTBOpAOUHe CieXYIOULMM 
YCJIOBHAM: 


1) B kaxkyow Touke X noBepxHocTH / KOHTHHTeHIMA MOBepXHOCTH Npel- 
cTaBsiaeT co6oH KoHyc K,p(X). Mb OyemM Ha3biBaTb ero KACATeC J bHBIM 
KOHYCOM NMOBePpxXHOCTH B AaHHOH TOoUKe. Ilycrb, Aanee, 
MoceqoBaTesbHOCTh ToueK Xi, X2,... MoBepxHoctH F cxoqMTcA K TOUKe 
X,€F uP, P2,...— cXolaulaica MoceoBaTebHOCTb KaCaTeIbHbIX MIOCKOCTel 
K KoHycam Kr(X1),Kp(X2),... Torga mpesesbHana mocKocTbh Po eCTb KacaTedb- 
Hada mlocKocTh K KoHycy Kp(Xo). 

2) Kaxyaa touka X mopepxHocru F uMmeer oxpecrHocrh U, koTopax B 
Haliexkalle BbIOPaHHbIX JeKapTOBbIX KOOpPAMHaTax NpefcTaBuMa ypaBHeHHeM 
z = [(x, y), Ipu4em KacaTebHbIe KOHyCcbl B TOUKaX U He UMeIOT KaCaTeJIbHbIX 
WWwIocKocTeH MepMeHAMKYAPHbIX K IJIOCKOCTH xX, Y. 

Yenosusa 1) u 2) 3amenstor TpeOoBaHve rlayKocTHu NoBepxHocru F Oovlee ca- 
ObIMH OFPaHHYeHHAMM, KOTOPbIe BbINOMHAIOTCA JIA OOULMX BbIMYKJIbIX NOBePXx- 
HocTeH H moBepxHocrelt IIPB; onu, Jamee, MO3BOHIOT YCTAHOBHTb, YTO Ha TO- 
BepxHocTu F wMeerca JOCTaTOUHOe KOJIMYECTBO CIPAMJACMPIX KPMBHIX MIA TOTO, 
uTOObI BBeCTH Ha F BHYTPeHHIOIO MeTpHKy M3BecTHbIM cmo0coOoM (’). 

He Hapyiias oOOulHOCTH, MOxHO MaJlee cuMTaTb, 4TO MoBepxXHOCTD F’ sajlana 
ypapHenuem z = f(x, y) M KaCaTesbHble MIOCKOCTH K e€ KaCaTeJIbHbIM KOHYCaM 
COCTABJIAIOT C MOCKOCTHIO X, Y YIuibI He OombumMe z/2—4, re O<0<r/2. 


* TlopepxHoctb B £3 Ha3blBaeTCA TlayKOH, CCM B OKPeCTHOCTH KaxKOH CBOeCH TOUKH Ona 
JomycKaeT 3aqanue ypaBHenvem z = /(x, y), rae /(x, y) — byHKUMA, HelpepbiBHaA BMecTe c Mep- 


BbIMM TIPpOM3BOJHbIMH. 
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) 
Tlepefigqem kK yCJIOBHAM, OrpaHHUMBalolluM BHeLIHIOIO KPHBH3HY MOBePXHO-; 
ctu. B paccMaTpHBaeMOM CJly¥ae MOJIb3OBaTbCH O6OOUIEHHbIM CbepHyeCKUM\ 
W300pa2KeHHeM MOBEPXHOCTH JOBOJIbHO CJIOXKHO. Bosiee yQOOHBIM OKasbIBaeTCA 
OrpaHHYHTb MOJOKUTebHYIO YaCTb BHELIHeH KPHBH3HbI CJe/yIOUlMM o6pasoom.. 
Ilycrs G C F — 3amMkuyTasdt KoMMakTHad OOWacTb Mi, Maaco Mie G a i 
OTKPBbITbIe MOMapHO HeMepeceKalollMecA MHOMKECTBA C BHIMYKJIbIMA MpOCKUMAMHM 


M,, Mo,..-, My, Ha msmockocth x,y. Tlyctb My, Mz,..., Mn— BbinyKuble 
y " 
o6o04KH MHoxecTB M,, Mz,..., Mn. O6o3sHauum uepes M; u M; Te uacTu 


rpaHulbl BbIyKsoro Tema M;, OOpallleHHble BbIMyKJIOCTbIO COOTBETCTBECHHO B} 
cropony z2>0 uz<0, korTopble OHO3HaYHO MpOeKTHpyIOTCA B OTKPbITOe: 
~ , ” 


mMHoxecTBO M;, HW MYCTb COOTBETCTBEHHO 9; HM o; — MvloWaqu UX CibepwyeckuXx: 
u3z00paxkeHni. Paccmorpam 


3(G) =sup >) (9; + 9)), 


é=1 


rye TOUHAA BepXHAA rpaHuua OepeTcaA MO BCeBO3MOXHbIM HaOopaM BBE/eHHBIX: 
BbIle MHOxecTB M,, Me,..., Mn. Bemuuuna o (G) onpeyesner NOIOXKUTEbHY1O) 
yacTb BHeIIHeli KPHBU3HbI OOslacTH G mopepxHocru F. Ecuim nopepxuoctb F° 
yopserBopsxeT ycuioBuam 1), 2) uM BesMuMHa o(G) (JI BCAKOM KOMMaKTHOM Bi 
CMbICJIe BHYTpeHHeH MeTpHkH OOslactTH GC F KOoHeYHa, TO eCTECTBEHHO Ha3bl-| 
BaTb F mMOBepXHOCTbIO OrpaHHYeHHOH BHeLWHeH KPHBM3HbI. | 

Ecau xke mpeynousaratTb, TO MOBepxHocTb / 3aflaHa OJHHM ypaBHeHHeM 
z=f (x,y), TO, ucnomb3ya yculoBHa 1) uw 2), MoxHO TpeOoBaHve orpaHHueH- 
HOCTH MOJIOXKUTeIbHOH YaCTH BHEIIHeH KPHBUBHbI Hak JabIBaTb JIOKaJbHO. [log{ 
NOBe€pXHOCTAMH Or paHHYeHHOH BHEeWHEH KPUBUSHBI MbI NOHH-; 
MaeM B jlaJIbHeHIeM MOBepXHOCTH, YyOB/eTBOpAIoUiHe ycuoBuAM 1), 2), qa 
KOTOPbIX MOJIOXKUTeJIbHaA YaCTb BHeIWHeH KPHBH3HbI JIOKaJIbHO OrpaHHyena. 

Jlerko mpoBepuTb, YTO KJIacc MOBepxXHocTeH OrpaHHueHHOH BHeLWIHelH KpH- 
BH3HbI BKJOUaeT B CeOA KslaCCbl OOUMX BBbINYKJIbIX MOBepXHOCTeH, MOBepX- 
HocteH [IPB u raayKux MoBepxHocTeli OrpaHH¥YeHHOH BHeLIHel KPHBH3HbI. 

3. Teopema 1. Ina ecaxoti mouxu X nobepxHocmu oepanudeHnou 
eHewnell KpUeUsHeL F nalidemca oKpecmnocmb U CF makasa, umo cyusecm- 
eyem nocaedosamerbHocmb peeyAApHolx noeepxHocmett Fn, pabhHomepHo CxOOA- 
wancit K F 6 U emecme Cc 6AYMpPeHHUMmU MeMpUKAaMU, NOAODICUMEeAbHbLE “YaCML 


BHEWHUX KPUBU3H KOMOPoLX \\K« ndS pn pabHome PHO O2panurdenot (E,—mHoocecmeo 
En | 

mouwek Fr, ede eayccoea KpueusHa K,>0; dS,— anemenm naowadu noeepx- 
Hocmu Fp). | 
Tlocrpoenve perysApHbIx moBepxHoctelt F,, OCyLeCTBJIAeTCH C TOMOLLbIO } 


KOHCTPyKUMH, mpeqox*KeHHbEIxX A. B. [loropenoppi B (‘). 
V3 Teopempi | serKko culeqyer: 
Teopema 2. Jloeepxnocmu oepanuueHHoli eHeWHell KPUBU3HOL 6 CmolCAe 


UX 6HYMpeHHel MEMpPUKU — MHOZO0OOPa3UA O2PAHUYEHHOL KPUCU3HOL 6 CMbICAe 
A. JI. Anekcandpoea. 


JleHuurpayckui rocyfapcTBeHHbit mefqaroruyeckult MHCTHTYT Tlocrynnuo 
um. A. WH. Tepuena 15 XI 1957 


IMTHPOBAHHAS JIMTEPATYPA 
TA. J. Anexcaugpos, JAH, 60, Ne 9 (1948). 2A. Jl. Anexkcaug om 


JAH, 72,No4(1950). *W.8.Bakeapbman, Yen. mare. nayk, 11, B. 2 (1956). uN B. 
Iloropeaos, Jlopepxuoctm orpannuenHol BHewHeli KPHBU3HbI, XapbKos, 1956. 
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Wornagn Akanemun Hayk CCCP 
1958. Tom 119, Ni 4 


MATEMATHKA 
P. 9. BAHOrPA] 


OBLUMK CJIY 4AM YCTOHYMBOCTH XAPAKTEPHCTHYECKHX 
NOKASATEJIEH WM CYUWJECTBOBAHHA BEJYUIMX KOOPAHHAT 


(I]pedcmaeaeno akademuxom H. I. Ilempoecxum 15 XI 1957) 


PaccMorpyM cucTeMbI AudpepentvaIbHbIX ypaBHeHUti 
y= P(t)y; (1) 
x’ = P(t)x +9 (t, x). (2) 


Syecb x—sektTop; P(t)—nXn-maTpulla c orpaHwueHHbima Ha 0 <t< oo 

aleMeHTaMu; (tf, X)— BeKTOP HeJIMHeMHbIX BO3MyIeHHH, 9 (¢, 0)=0, yyoB- 

JeTBOpAIOWMH ycoBuIo Jumma no x Cc «KonCTaHTOl g(t). HeauneltHocrp 
loo) 


cuntaeTca Maslow, ecum g(t) = g,(t) + go(t), rae \ 21d§< 00, a go(t) paBHO 
0 

WJIH MeHbIle JOCTaTOYHO MaslOro 6 HIM CcTpemutTca kK Hyso. Marpuua P(t) B 

WaJlbHeMWeM Mpeymouaraetcsa YMCTO J{MarOHaJIbHOli C BeLLeECTBEHHbIMH 3JIeMeH- 


TaMu 
Pi(t), P2(t),-++5 Pn(t). (3) 


STo He orpaHwyeHve, nHOo OOM cmyyal Bcerja NpHBOAMTCH K yKa3aHHOMy 
mpeoOpasopannem IleppoHau Tak Ha3bIBaeMbIM o-peoOpa30BaHHeM, B pesyJIbTaTe 
KOTOpbIX g(t) MpHoOperaeT JIMMIb KOHEYHbIM HW JIeErKO BbIYHCJIACMbIM MHO2KH- 
TeJIb. 

CraBuTca 3ajjaua 06 OTbICKaHMH yCJIOBUH, KOTOpble CJleqyeT HaJlOKUTb Ha 
(byHKuuH (3), uToObl OOecne4HTb yCTOHYHBOCTb XapaKTepHCTHYeCKHX MOKa3a- 
TejeH, T. €. OmH30CTb MOoKa3aTesieH cucTem (1) u (2) pH smOObIxX BOSMyIe- 


9 


HHAX C JOCTATOUHO MaJIbIM G. Stor sayjaue B pa3JIMUHbIX ee ACII€KTAaX MOCBA- 


WeHbl paOoTbl paxya apropos (1-5). 


B (1,2) mpeqnosaraetcs, uTo (3) — KOHCTaHTbI; pe3syJIbTaT — yCTOMYMBOCTb 


 mloka3atesel. [Ipegmomomenna B (°) — pa3yeneHHocTb (byHkuMit (3): 


Pray (t) — pi (t) > a>), be 1,2, tle, (4) 


jMHeliHocTh 9 (t, x) ug (t) > 0; pesymbTaT — copnayenve noKasaTesen (1) u(2) 
CYyULeCTBOBaHve BeAYUIMX KOOPAMHAT BJOJb KaxK OU OCH, T. e. CYILeCTBOBaHHe 


qa mo6oro i Takoro peweHuA (Xj, X2,-.., Xn), YTO x;/x; > 0. B (*) ycmoBue 
oO 


pasJeuIeHHOCTH CHWKeHO HO pji1— pi > 0 u \ (Pits — pi) dé = 00, HO 9TO 


0 
ocula6vleHve ~=KOMMeHCHpyeTca oOaBoyHbIM TpeOoBaHnem g/(pit1— pi) > 9 
-pMecto g—>0; pe3ysbTaTbl cxogubl c (*). Han6omee oOnuMu oKa3bIBaloTCA 
 Tipewmouiowenna (5), rge BMecto (4) TpeOyeTcH JIMINb MHTerpasbHad pasye- 
 JICHHOCTb 


t 
\(pita — pe) E> a(t—+)—B Maa BCeX Bote lial, Qyony i — lao} 


Tv 
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c nojoxKuTebHEIMH a u B; pesymbTaT — ycroiumBocTh NoKasatesel. O Hake 
B 3TOM paooTe CYyeCTBeHHO UCMOIb3syeTCAH OMOJIHHTeJIbHOe oOrpanHHyenHe — 
IpaBHJIbHOCTbh cucTembI (1)—6e3 KoTOporo OKa3aTeJIbCTBO He MpOXOAMT; 
Takum o6pa30M, 3yecb o6oOulaloTca pesybTaTpI (1,”), HO He (%,*). 

Tem He MeHee, CHHKeHHe TpeOoBaHuA pasjeJIeHHOCTH JO ypoBua (5) mped; 
cTaBuiseT ocoOblii uHTepec. Jle0 B TOM, YTO B CBA3H C HCCJIeqOBaHHeM IWeHT? 
paJIbHoro moKasaTesa (°) B paccCMaTpHBaeMbIX BOMPOCaX BbIACHHJIOCb mmpeodsa- 
Jane pow He caMux ctbyHkKuMa (3), a HX CTeKJOBCKUX ycpeqHeHnit 


tH 
pi(t)= HH \ pil) a 


t 


c 6ompummu H. Jlerko mpoBeputb, 4TO ycwloBHe (5) 9KBHBaJIeHTHO yCJIOBU 
OObIUHOH pasfeeHHOCTH WIA Dee roe (y=. (t)>a,>0 npn HSA, 
mocseqHee Ke «MOUTH HeEOOXOAHMOy JIA YCTOHYMBOCTH NOKasaTeJel: eCJIM OHC 
HapyllaeTca pH Bcex Goubuix H Ha MHOKeCTBE OTHOCHTEJIbHOM MepbI OOVIbIIE 
Hy JIA (TaK HMeHyeM MHOxecTBO A C [0, oo), ecm lim T™4 mes (A([0, T]) > 9), 

Too { 
TO MOKa3aTeJIM 3aBeOMO HeyCTOHUHBBI. 

[lostoMy mpeycTaBulocb MOJIe3HbIM BbIABHTb peluaolee 3HayeHHe yCJIOBM 
MHTerpaJIbHOH pa3yeweHHocTH (5) JIA yCTOMYMBOCTH MOKasaTeseH Oe3 KaKUX- 
M60 J{OMOJIHMTeJIbHBIX MpeANONOKeHHH O MpaBHbHOcTH (1), sMHHeHHOCTH 
o(t, x), crpemienua g(¢) K Hyio HT. I. 

STOU Wes CYKUT cueqyroulan Teopema. 

Teopema. J/ycmbo é6oinoaneno (5). Kakoéol Oot nu Oolau se >0, y > Q, 
cywecmeyem makoe 6>0, umo npu arobolx BosmywjeHuax C go(t)<d pewe 
HUA Cucmembl (2) COA2adaIOM CAeOYtolUmMU Céeolicmeamu: 

1°. Hopma 6cskoeo peweHusa umeem Bud 


t 


harass few a (pet ead 6 


0 


c oOHUM UZ i=1,2,...,N, 20e |c(t)| C2epanu4eno, |e, (t)|<e; 6 4acmuocmu,| 


nokasamelb maKkoeo peweHunh Aeoum 6 UuNMepeane (p;—e, pi + 8)., 
t 


= lim? Das. 


; | 

2°. Mxootecmeo E* (to) Haianbnoix mouek (npu ecakom ty > 0) pewenutl 

c noKasameanmu <pp-++s eomeomoppuo k-mepHoti naockocmu Ek = {X15} 

Xo, +--+, Xn}; mHoeooOpasun E* (ty) eaoocenot: E®(t,) C E*+1 (ft). 

3°. Bee pewenusn uz 2° nescam 6 «KONYCe WUpUHeL y OKOAO NaocKocmu E*y,, 

m. @. OAR HUX (Xhig t+... Exay(xit... + xh) <y?. Imo umeem mecmo, 
foo} 


Hauunan c t=0, ecau \ 21d Oocmamouno MAA, a 6 NpomusHOM CAYyuae — 


0 

HaUuUHaA C HeKOMOpO2O ty, OOWe2ed DAA BCEX paccmampusaemblx peweHull. 

4°. Bcsakoe pewerue euda (6) noepysaemca, Kpome moezo, 6 «KONYC 
WUPUHbL Y OKOAO OCU X;», U 6 IMOM CMbICAe e20 i-A KOOPOUNaMa sABAReEMCA) 
6edywueti; OOHAKO noepyscenue npoucxodum Hauunan c 6oavouloeo t, 3a6UucsA-. 
wje2o0 OM PeuleHuUs. | 

5°. JIaa ecaxoeo ty >0 cywecmeyem eduneiti eomeomoppusm meocdy | 
HAXANbHOLMU MOUKAMU pelleHut (1) u (2), nNpu KOMOpoMmM noKasameau Coom-\ 
BeMCMeBYIOLUX pellenutt coeénadaiom C mounocme1o Oo —-e. 

6°. Ecau emecmo go<d umeem g,—>0, mo nonpaeKu +-e eciody cHuma- 
es ad WUPUNA KOHYCOB Y MOdKeEM CuumamecA KaK YeoOHO maaroti npUu boAb- | 
Wyse. 
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B JOKAZAaTeJIBCTBE HUCHOJIb3yeTCA CIE Vroulan JIEMMa. 


JIemMa 06 ypaBHenun Puxkkarn. JTycmo dano ypaenenue (c OOHUM 
HEUSBECMHOLM Y) 


y = p(t)y—G@(t)(1+y), (7) 


ede |p(t)|<M, \ pad >a(t—t)—B, G(t)=%4+¢,(t). Ecau \ g1a5 = 


Tv 

= 6,< +00 uw 4, 8, Oocmamo4uno maaol, mo OAA CKOAD y2o0Ho Gonowoeo ee: 
nauidemca pewenue (7), yOoeremeopstoilee YCacBuam: 

I. 6/M<y()< M/d, +1 npu ecex t. 

Il. y(t)<q npu0<t<T, 0<q<il. 

Ill. y(t) >(1—q)/q npu t, pasnom uau 6oaowe nexomopoeo T,>T. 

Hametum BkpaTie JoKasaTeIbcTBO TeopeMbI. OHO BeyeTCa HHyKUMeM m0 
m cllefytouluM oOpasom. Bce pewlenua cuctembr (2) pasOuBaloTca Ha Ba 
KJlacca: NepBbIli— Te, y KoToppIx x7 (t) <x} (t) +... + x22, (¢) ana_Beex f, 
BTOPOM — OCTaJIbHbIe; JOKa3bIBaeTCA HemycTora Ksaccop. Jlerko ycranaBsu- 
BaeTCAH, YTO MPOeCKUMA BCAKOrO peleHHA NepBoro KJlacca Ha mocKocTh E”—1 
NOYMHAeCTCA CHCTeMe Bua (2) pasMepHocTH n—1, Tak 4TO AIA STO MpoeK- 
UMM, MO HHAYKTHBHOMYy [peqnoslowKeHulo, yTBepxyenua 1° — 6° BpImomHeHBI. 
Orcioqa, MeTONOM HHTerpaJIbHbIX ypaBHeHuli TpoOmana (?), yrouuaa paccyx- 
Jenna (°), yaeTCaA BbIBeECTH, YTO HM Iesble pellieHuA MepBoro KJacca yoBue- 
TBopsioT 1° — 6°. Ecum pemlenne mpHvaymexuT BTOpoMy KJlaccy, TO JIA HeKO- 
Toporo T > 0 umeem 


Xn (T) > xq (T) +... + Xn (T). (8) 
Crpoum KoHyc 


Xn > Hilt) xi t+... + Yn (t) xa 


rye y;(t) — peuienue ypapHenua PukKaTu 


Yi = (pn (t)— pz (t)l ys — G (2) (1 + 9?), 


BbIOpaHHoe MO JIeMMe Jad ykKa3aHHoro 7. V3 coorHomenui (8) uv ycsosua II 
JIEMMbI BUHO, YTO B MOMeHT ¢t = 7’ H3y4aeMOe PeLeHHe JIe%KUT BHYTPH KOHYCa. 
OcHOBHOH MOMeHT JOKa3aTeJIbCTBa COCTOHT B TOM, TO MpH OCTaTOUHO MaJIOM 
6<( 6, BeKTOpbl Novia (2) Ha TpaHulle KOHyCa OKa3bIBaIOTCA BCIONY HallpaBJeH- 
HbIMH BHYTpb Hero (C yueTOM TepeMeHHOCTH KOHYyCa BO BpeMeHH f¢), HM NOITOMY 
B3ATOe pelleHHe He MOKusaeT KOHyca. Torga u3 ycuopua III memmpr scno, 
ato mpu ¢ > 7, OHO JIexKNT B «kOHyce wHpHHE! g/(l—g) OKONO OCH Xp», UH, 
ecJIM g Maso, TO WIMpWHa He MpeBbiilaeT 3afaHHoro y. OcTasbHble yTBepxKJe- 
HMA TeEOPeMbI MOJyyaloTca OTClofa 6e3 ocoboro Tpyja. 

Teopema o606ulaeT yMOMMHaBIIMeca BbIe pesysbTaTbI 3 (7,”,°) (B Cuyyae 
pa3JIMYHbIX MOKa3saTeseH) u (*). Ona Moxer ObITb pacipocrpaHeHa TakxKe Ha 
CJly¥aw COBMaleHHA HEKOTOPbIX MOKasaTevel C yCJIO*KHeEHHeM (MOPMYJIMPOBOK. 


MockosBcKHi aBHalWOHHbIi Ilocrynuso 
TEXHOJOPHYCCKHUM HHCTHTYT il SOL S77 


IMMTHPOBAHHASA JIATEPATYPA 


1K. TI. MepcugcKkua, Vas. AH KasCCP, ps. 1 (1947). * 7. M. Tpo6man, 
Matem. c6opy., 30 (72), 1 (1952). %O. Perron, J. d. reine u. angev. Math., 


~ No 142 (1913). 4Z. Szmydtowna, Rocz.Polsk. towarz. math., 24, Ne 2,1951 (1953). 


5 5.0.5 pu aos, ucceprauaa, MrY, 1954. ® P.9. Bunorpad, Matem. c6opH., 
AD p..2, 207 (1957). 
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Jlornagn Akagemun nay CCCP 
1958. Tom 119, Ns 4 


MATEMATHKA 


M. MW. BHUIAK u uaen-Koppecnongzent AH CCCP JI. A. JIEOCTEPHHK 


OB ACHMMTOTHKE PEWIEHHM 3AA4 
C BbICTPO OCIIMJIJIMPYIOWIMMH TPAHHYHbIMH YCJIOBMAMH 
JIA YPABHEHUM C 4YACTHbIMM MPOUSBOAHbIMU 


Kak u3BecTHO, OrpaHHyeHHoe B MoJsymocKocTH y > 0 pellenue u (x, y) 
ypapHenua Jlannaca Au =O mpu rpannuHoM ycroBHu u|y—9 = Sinkx uMeeT | 
Bul uw—=e-k¥sinkx aw MpH GOombuiom k 3aMeTHO OTAHYHO OT HYJIA JMU | 
BOJIM3U TpaHMUbl. 

[logqo6Horo pofa ABJIeHHA orpaHuyHoro sdPekTa BCTpeyaloTCA B PaSHbIX | 
ZayauaxX MaTeMaTH¥eCcKOH (bu3HKH C ObICTPO OCIMJIIMpyIOWMMH TpaHHuHBbIMA 
ycnoBusMu. B sro cTaTbe MbI HcCJlIeqyeM aCHMNTOTHKy pellleHHH MepBori | 
KpaeBolt 3afadH IA MPOWSBOJIbHBIX 9VJIJIMNTHYeCKUX YypaBHeHWH Cc OBICTpO 
OCILBJIJIMpY!IOULMMH TpaHWuHbIMH ycJIOBHAMH. HekoTopbie U3 BO3MO2%XKHBIX OMpe- | 
JleIeHHM ObICTPOH OCILMIIAUMH MpHBOAATCA Bm. 2 4 3. Tak Kak PaBHOMepHO 
OrpaHHdeHHad MOCJIeIOBaTeJIbHOCTh BCe ObICTpee OCIMIIMpPyIOWNMX Ha PpaHHle | 
TI o6macth dyHKuMH cia6o cxouTcaA K Hywio Ha [I u onepatop pemleHns 
SJIIMNTHYeCKOTO ypaBHeHHA HelpepbIBeH, TO JIEPKO BbIBECTH CXOJUMOCTb COOT: 
BeTCTBYIOMUNMX pelieHHi K HYJIO B Ka@KOH BHyTpeHHel momoOnactTu. IIpen- 
CTaBaeT, OfHaKO, WHTepec MOCTpoeHve aCHMNTOTHKH pellieHui BO JM3K 
rpanuubl. Mpi OyeM ee CTpOHTb MeTORaMH, OMMCaHHbIMH B pa6oTax (?,?). 

1. Paccmorpum cHavasia B MylockoH o6macTH Q c rpaHunei I snmuntuyec- 
Koe ypaBHeHHe nopslKa 2k 


Lot = 0, (1) 


pa3pelimMoe pH JOObIX YTpaHHYHbIX YyCJIOBHAX MepBoH KpaeBoH 3ayaun. 
CuayaJla pacCMOTpHM CJLyda, Kora 9TH PpaHH4Hble yCJIOBHA MMeIOT BHI: | 


au aXe) . 
a = Arlee Ce Owl eee a (2) 


re A;(~)— MoctaTounO raaykue (yHKUMK, OOpallaiouiMecd B Hysb BHe 
HEKOTOPOH YaCTH 9, <9 < %, PpaHulbl (9 —MapameTp Ha rpaHuue). B HeKo- 
TOPOH o-OKpecTHocTu 2, STOH YacCTH TpaHUllbl BBELEM CHCTeMy KOOpAMHAT 
(ep, ¢) (cp. (?)), rae p, Hampumep,— paccrostue nO Hopmasu yoT. Mepexona K 
9THM II€peMeHHbIM, 3allMleM ypaBHeHHe (1) B Bue 


ay 0 0 | 

HOS) — lalss & ’ xe) u a Lop—u = 0, (3) | 

ok ! 

Hon (&, 4) = Dd) (0, 9) &2*-i, Hop (i8, in) > C (2% + 42") (4) | 
j=0 


MIpH BelleCTBeHHBIX &, y. PasnoxKuM a; (p, ~) TO CremeHaAM 9: 


p 
aie, ?) = a1(9) + Dd) bis (9) p+ bi,p41 (0, 9) pPH. 


s={ 
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Torya 
Hoy (3; 1) — Mo C. %)) oa eee yg IM, (e. 7) = >) Qj (¢) Glopah=f 


CooTBeTCTBeHHO MpOWSBOA aHaOrHYHble pasoxKeHuA BCeX KOS puLMeHTOB 
onepatopa Ly, M esad sameny? = wp Hu = U(p, 0) e/?, npescraBum ypaBHe- 
une (3) B Bue 


etovath (M.(°, i) + > My + ry ze 6: (5) 


TakuM O6pa30M, Mbl BHM, 4TO B ypaBHeHHM MoOABAeTCA MavIbIit mapa- 
meTp I/@, uTo mosBOseT MPOBOAHTb BTOPOl uTepallHOHHBIi mporecc pasorel 
(°). Umenno, B KavecTBe nepBoro mpu6uIMKeHHA Vv, BO3bMeM pellleHHe 0 6 bIK- 
HOBe€HHOPO OTHOCHTeIbHO ¢ ypaBHeHHA 


2k F 
Ona : .o/ 
My (s+ i) = 3 a/(Q IF, = 0 (6) 


¢ MOCTOAHHBIMH OTHOCHTeIbHO t KOIPPuuMeHTAMH UH XapaKTepucTH- 
yeCKHM ypaBHeHHem 


Mo (A, i) = Di) a; (9) PN = 0. (7) 


V3 (4) cmenyer HepaBencTzo Mo(i, ik) >>O ja Bcex BelllecTBeHHbIX i. 
Tlostomy, B culy wemMbI 4 paOoTb! (”), ypaBHeHHe (7) Meet poBHO & KopuHelt 
—)y, —Ag,..., —A, C OTPHMAaTeJIbHbIMH BeLLeCTBeEHHBIMM uacTAMH. O6umree 
pelleHve ypaBHenua (6) Tuna NorpaHHyHoro cod HMeeT BU 


R 


Vo = dy C1 (9) exp (— Ait) = >) cr (9) exp (— drop); (8) 


l=1 l=1 


KOSPUUMEHTHI C;(%) HAaXOWATCH OMHO3HAYHO 3 YCJIOBMA YyOBJeTBOPeHHA V, 
1 
rpaHHUHbIM ycJIOBHAM (2). Cmemyromee mpvOsMxKeHHe V; (0 =o = Ut - 


HaXOJUTCA Tak?Ke COBEPLICHHO 3JIeMeHTapHo (*) 43 ypaBHeHua M(v;, 1) =— Myv, 

pH OWHOPOAHbIX TPaHHYHbIX ycuIOBHAX THMa (2); aHamOrMyHO, cTpoa Jasee 

BTOPOH WTepalMOHHbI mpolecc (7), MOyYHM MOCeOBaTeJIbHbIe NpHOIMxKe- 

HUA Us, ..., Um. PYHKUMU Uo, Vj,..., Um ONPeAeJIeHb! JIMWIb B OKpecTHocTu Q,.. 

MoxHo pacnpoctTpaHuTb Hx Ha BcIO O6macTb (1,7), yMHOMKaA UX Ha TlayKy1o 

(py HKIMIO ee }(o:) =1 mpu O< p< sp, Y(p)=0 mpu */sp0<p, 4 Mona- 
B a 


ran v;=0 i. 


O6o3HauHuM 
mega = — (09 + = +. + 0m) e*, (9) 
rye u“ — TOUHOe pelleHve 3ayauu (1), (2). Mmeem: 
| Lorem4i |< or ) (10) 


WU Zp.11 YAOBMETBOPACT OMHOPOLHIM TpaHMYHBIM YCJIOBUAM THNa (2). OrTciopa, 
7 (2k 
MOJIb3yACb OW e€HKaMA B MeTpHKax W, ) (8), nomyau 


ae Cc 
| 2m-+1 Iyer) <S mak (11) 


Takum o6pa30m, noslyyaeTcA ACHMNTOTHKA PelleHHA HU OleHKa OCTaTOYHOrO 
qyleHa, CpaBeIMBbIe WA CaMOH (byHKUMH Ww MH ee MPOMSBOAHbIX JO NopsyKa 
2k. C MOMOMbIO 9HeEpreTHYeCKUX HepaBeHCTB pH MeHbIIMX OrpaHwueHusx 
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MOX%KHO MOYYNTh aHaJOrMyHble ACHMMTOTHKY HM OMeHKH BIIOTb JO MpOW3BOAHBIX 
nopaykKa <e. 
2. Ilyerb na I ano cemelicrso cbyHkuui {f.}, 3aBHCHIee OT NapaMerpa ¢. 


Mbt cKaxKeM, 4TO 9TO CeMelicTBO [ecTb > -OCHHIAMpywmee B HHTEP-— 
Basle p(%<e<9), wc, ecuu qua moooro » v3 sTOrO HHTepBavia 
<7 


| fe (9) dg| <(_Ke (K —He 3aBUCHT OT 6). (12) 


Po 


: 1 y 
Cemeticmeo {f.} > OcyUuAAUpYyem Ha ecel epanuye I, ecau TV moocno noxpoimoe 
KOHE4HOIM 4UCAOM uHMepeanoe py; (i= 1,...,P), 6 KAHKOOM U3 KOMOPbIX OHO 
*-ocyuaaupyem. C MOMOUbIO pas6ueHHa CAMHHIbI | == »; b:, Toe ~;=0 Bewny 


BHe p;, (YHKUMA VY, MpeACTaBAeTCA B Bue VU. = >| bUe, Te Kawkoe cwa- 


PaeMoe OTJIMUHO OT O JIMUIb B Uy. 
ByjeM WCKaTb aCHMMTOTHKY pelieHvit u, ypaBHeHia (1) npw rpaHHdHbix 
yCJIOBHAX 


Ou 


at |, = 2 (9) ee (8) (13) 


1 
rye %,(¢)==0 BHe OHOrO H3 HHTePBaJIOB U,, Lie (¢) — —-ocluamupyroulue 


(pyHKUMU Ha p;. OOnLHH Culy4al OCIMIIMpyIoulHxX PpaHHYHbIX YCJIOBHH NMOJy- 
yaeTCA CYMMHPOBaHHeM TAaKHX pellleHHH In BCeX MHTepBaoB w;. Byyem 
CUHTATb ~; OTBeUAONIMM HHTepBasly (0, 2x) MepemMeHHOrO °. 

Pa3oxKUM B pay Dypbe PyHKUHIO 


-+-co 
Lle = >} Qik (2) efke 


k=—oo 


M peliHM JI KaxkKQoro Cjlaraemoro rpaHuunyio sayauy (1), (2) mpu Ar(e) = 
= 0; (9) Am (¢), o=k. Moet nowyaimM Takum o6pa30M MocuJeqOBaTeJIbHbIe MpH- 


{ 
k h 
OMIKEHUA VUppe?”®, ... , m Umne*? u“, CYMMUpya MX, MOJYYHM aACHMNTOTHKY wz 
B Bue 
-+oo 
. 4 fee 
Wot Wj+...+Wm, THe Ws = >) ae Uspere, (14): 
kR=—0oo 


H3 ycaoeus (12) Oeicmpoti ocyuaaayuu gynKyuu g1.(¢~) Caedyem 
| Qin (e)| <C | Re. 


[lostToMy 4JeHbI Usp, OTBeCUAIONIMe HeOOJIbIIHM 3Ha¥YeHHAM k, MaJIbl, a WICHBI 
C OOJIbUIMMM 3HaveHHAMH k ObIcTpo 3aTyXalOT C pocToM p B cusy (8). 
Hmerom mecmo caedytouue oyenku: 


Jwy|< CZ npu p>e, |wy|<C min(e, e|Inp)), 


|w,|<Ce npuk>2, | Ds@s44|<C min (¢"', e|Inp}), (15): 
|Dsm,|< Ce npu p>s+l. 
MoxKHO TIpoBeputTh, 4TO OCTATOUHBI WeH Z, = Uz — (Wy) +... -+Wex) yHOB- 


JIETBOPAHeCT YPpaBHeHHIO BH]a 
Loree =0 () 
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M OJHOPOAHBIM TpaHHyHbIM ycsoBusaM. Ilostomy (3) 
\| Ze wer) <Ce. 


Takum o6pasom, npusedennole Bouue umepayuu arom ocmamok, maavtt 
60 ecell OOAACMU emecme Cc NpoUus6od0HELMU OO nopAdKA Qk. 

EcJIM MbI XOTHM TOJIYYHTh OCTaTOK, MaJbii B MeTpuKe Ly (p 1); to 
‘AOcTAaTOUHO, KaK BUAHO H3 (15), OrpaHHYNTDCA NepBbIM MpHOMKeHHeM w,: 
Us = Wo + 2e0 (|| Zeo||L, < Ce). Ecam bl XxoTuM o6ecnewTb MavlocTb 2, M0- 
‘paqKa ¢ B MeTpHKe C, TO, Kak BugHO u3 (14), ocTarouHO orpaHMUNTECHA 
TIEpBbIMH JIBYMA WIeHaMH Wy + w;. 

3. MoxnHo JaTb 6osee TOHKOe onpeyetenHe oclMINALMN Ha HMHTepBawie 
a<e<b. Cemelicrso dyyKkunii {f.} Ha wunreppae [a, b] HasbrBaetca 


| 
+ -ocuuaanpyomum NMOpakKa s, ecun: 
be 
1) \iedg <Ce, rye |a—a,|<Ce, |b—b. 
ae 


2) Hana s-H nocieqoBaTebHO! OCHOBHOM MpHMHTHBHOH * BbIMOHAeTCA yCu0- 
2 


Bue \ f. do t< Ces. 


Ge 


< Cs; 


5 3 1 
Ecau cemeticmeo epanuinolx ycaroeuti gi. (9) — — -ocyunaupyrouee  no- 


px#0Ka s, mo, npumeHAA npedoloyimUe nocmpoeHUA, NOAYAUM OUeHKU: npUu 
Mees |i; |< Cet/ po (9 ec), | we) < Cmin(e, elinp|), |@al< Cres 
npum>s, u acumnmomuueckoe npedcmasrenue (14) moocHo Oogecmu Oo ocma- 
es uneHoe nopsAOKa «ss. 

| 4. Muoromepupm cutyyat HuyeM He OTJIMYaeTCH OT jByMepHOrO. OrmetuM, 
“470 JOCTATOUHO HaJMUMA ObICTPOH OCUMIIALMH XOTA Obl MO OMHOMY HalpaB- 
\eHvIO Ha TpaHHle, uTOOb] HMeJIH MeCTO MpHBeeHHbIe BbIIe MOCTPoeHHA 


| 1 
M oueHKH. Hanpumep, onpejesjmenne — -OCIMAAUMH, JaHHOe B Ml. 2, 0606- 


| a p 4 
mjaeTca CyleqyioulMM OOpasoM: cemelicTBo (pyHkunli {f.} HaSbIBaeTCA — -OCIMA- 


JIMpylouluM Ha jJlaHHOMi YaCTH TpaHHIbl, eCIM B HEKOTOPOM MeCTHOM cucTe- 
‘Me KOOPAMHAaT HHTerpasbI NO smOOOH NapasenenuneyaibHOK OOlacTH HMerIOT 
(mopafok e«. Kak uM B JByMepHOM CJlydae, MbI MepeXOAMM OT JOKaJIbHOrO orpe- 
{WlesleHHA K OMpeeeHHIO OCUMIIAWHH MO BCeH rpaHulle. 

BuumMaHue aBTOpOB K TeMaTHKe HaCTOAMeH 3aMeCTKH MPHBJeKJIH MOK albl 
A. JI. Tonpyenselizepa Ha ux cemuHape. ABTopbl BbIpaxKaloT emy Ovlarojap- 


HOCTb. 
Noetynusto 
29 I 1958 


UWHMTHPOBAHHAA JIATEPATYPA 


ke vlad. iocrep wun, JIAH, M3, Newt (1957) * MM Bu 
epuuk, Yen. mateo. Hayk, 12, B. 15 (77) (1957), % A. H. Kome- 
3 (1956). 


* Ha30BeM OCHOBHOM MPMMHTHBHOH | pyHkuvert (See dbyHkunu f, TY MPHMHTHBHY!O, AJA 
| be 
| KoTOpoli \ ide = 0. 


Ue 
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Jloknayn Akagemun nayr CCCP 
1958. Tom 119, Ne 4 


_C. A. PAJIBMEPH 


3ANAYUA KOM JIS OBMMX CHCTEM JIMHEHHbBIX YPABHEHHM 
C 4YACTHbBIMH NPOK3BOAHbIMU 


(ITpedcmaeneno axademuxom H. IT. Ilempoecxum 17 I 1958) 


1. B pa6ote usyuaetca 3ayaya Kou WA CHCTeMbI JIMHeHHbIX ypaBHeHult 
YaCTHBIMH TIPOH3BOXHbIMH OOulero Bua. Unco ypaBHeHuli mpemnomaraerc 
PaBHbIM YHCY HCKOMbIX (yHKUMH. 

Ilyctb ¢ = ¢) rumepmockocTb B mpoctpaucrse (¢, X1,..., Xn), Ha KOTOPO 
3aflaloTCca HauaJIbHble yCIOBHA. KosdpuHuHeHTb CHCTeMbI MpeNosararoTca 3a 
BHCALLMMH TOJIbKO OT MepeMeHHOH ¢. SaMeHHM B CHCTeMe BCe MJaqMe MpoH“s 
BOJHbIe 0 ¢ OT HEH3BECTHEIX PYHKUHH Yepe3 HOBbIe HCKOMbIe (PYHKILMM; MOC 
sToro NOpALoK LuddbepexwupoBanua mo ¢ B cHcTeme OyjeT He BpIlle mMepBore, 
M CHCT€Ma MOXeT ObITb 3alMcaHa B BHJe 


a ae vs | 
Mba) ah Mae a 
Hauasbupre YCJIOBMA 3alHyTCA Tak: 
(to, Xn) = 9 (%2). (2 
Siecb uepTa CBepXy C/lyKUT WIA OOO3HAYeHHA BeKTOp-cbyHKuuH c N cocTaBis- 
roulumMu; M (i, any uo Ly (#: oe KBa[paTHble HOJMHOMMAJIbHbIe MaTpH4 
Ilbl OTHOCHTe@JIbHO oOnepalul -e mies i See c KoodpulnenTaMu, 3aBHCcA- 


mumu oT ¢. BMecTo apryMeHTOB (%1,...,%n) Mbl KpaTKO Oymem mucaTb (Xp). 
Byjlem uckaTb peilenue saqaun (1) — (2) npn t>t,. Bnepsnie takyto cucTem¥ 
uacTHoro Bua usyun C. JI. Co6ones (*). JIpyrue cuctemp Takoro Buta uc- 
cneqopan M. WM. Bummx (?). 
Ecam mpeXmonoxuTb, 4YTo Koappullventer MaTpuusr M o6nafaiwr mpons- 
BOAHbIMH, TO cucTemy (1) MoxHO 3amucaTb B Bue 


5, (mM (¢, Ta el= Lip. |e (1) 


Koadpulinentbl B cucteme (1’) OyeM npeynonaraTh HempepbiBnbimn (byHK- 
unamu ¢ mpu fo <t<T. Ilocne mpeo6pasoBpanua DPypbe 


4 \ oh 
VU; = —\ uje*«"*) dx), . . dx 
U (2n)" L li ts 


iL 
re uz; HV; — COCTABJIAIOUMe BEKTOPOBU HM VU; (a, x) = > %Xp, MOJYUHM 
h=1 


= [M (Z; Xp) v] ie B tt, Ob.) 0. (3 


} 

a i I 

Ilycrb BeKTop-(pyHKuMH 0 = (vj;,..., ¥y), L=1,..., NV, o6pasyior cbyn4 

AAaMCHTAIDHYIO CHCTeMY pelieHHH cucTemb! (3), mpwuem marTpuiia pemennit 
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YHOBMETBOPAeT yCJIOBHIO: 
l 
loc Je, = B, (4) 
rye E —eyunuynaa matpua. 
HM. I. Terposcxuit am cucrem c matpuuei M (t, &,), TOXKCCTBEHHO 


| paBHOH e(MHHUHON, AoKasam (cm. (3), erp. 3 (ycnosue A)), 4To poct 9ue- 
nL 


I hh I «s 
MeHTOB MaTPHIBI ||v;|| mpH a? = DS &,—> OO He ObicTpee HeKOTOpO! cTeneHH « 
h=1 
ABJIACTCA HEOOXOAMMBIM MH JOCTATOYHBIM YCJIOBHeM KOppeKTHOCTH (paBHOMepHOli 
OTHOCHTeIbHO ¢) MOCTaHOBKM 3aauH B KJlacce orpaHMyeHHBIX dyHKUHil. 
B cayyae cuctem Bua (1), B oTuH4He OT cHcTem, paccmoTpeHHbrx M1. T. Ter- 


1 
| POBCKHM, MOTYT BCTPeTHTbCH PelleHHA V;, KOTOPbI€e CTPeCMATCH Kk 6ecKo- 


HEUHOCTH MpH a, —->o%p, R=1,...,n, wu npa toty+r. Hanpumep, gua 
0 / O7u 2 
ypaBHenua — (S=)= tu umeem v = e722", wy v-—>oo npw t4~0 u a0. 


Peitenwe saqaun Kou mp MpOv3BOJIbHbIX, XOTA Obl Kak yro,HO riayqKux 
WJM aHaJIMTHYeCKHX HavaJIbHbIX YCJIOBHAX HW CTPCMALLMXCA KaK YFOJHO CHJIbHO 
K HyJIKO Ha OeCKOHEYHOCTH MO jleHCTBHTeJIbHOH OCH, He JaeT BO3MO*KHOCTU 
MpeCTaBUTb pelleHve MpH MOMOMIM UHTerpalia Dyppe. CregopatTenmbHo, WIA 
MpOH3BOJIbHBIX HauvaJIbHbIX (pyHKWMM yKa3aHHbIX KJIaCCOB He BCerjya CyilecTByeT 
aOcoJIIOTHO HHTerpipyeMoe pelleHHe. OHako, ecm OpaTb Takve HayaJIbHbIe 
@yHKUMH, Mpeo6pasopaHHe Pypbe KOTOPHIX yObIBaeT mpH «—-O0 Kak e-/!°, 
TO pelleHHe 9TOrO KJlacca HavaJIbHbIX (PyYHKUHH MOXKeT ObITh MpescTaBseHo 
wHTerpasiomM Dyppe. 

OTMeTHM, 4TO B Ciyuae HeOrpaHWyeHHOrO pocTa HeKOTOpOrO 3uleMeHTa 
MaTpuubl |\v;|| mpx t—>fo+t, t>0, H a,—>opn sanaya Koum gaa taKoli 
CHCTeMbI NOcTaBJIeHa H€KOPpeKTHO B KJIacce OrpaHH4eHHbIX (pyHKIUHit. 

2. Teopema 1. Ecau mampuya |v; | ocmaemcsa oepanuuenHot 6 aroboti 


KOHeLHOll “acmu npocmpancmea (%,...,%n) Npu tr<t<T u pacmem ne 
Oolcmpee, uem «#, p>O0, npu «—-co, mo dopmyaAot 
N 
Gea laid TAO) 
u; = \ ViE ge EP hey eh Ae (5) 


1=1 
ede E,, — npeodpasoeanue Pypoe PynKyuu 91, Oatom pewuernue sadauu Kowu 


(1’)—(2) npu ebinoanenuu Ccaedyrouye2od YCAoéeuaA: 
Hauaaronvle cbynkyuu 9; 06 raadawm abconomHo unMeepupYyemolmMu C K6ad- 


pamom npouseodnoimu Oo nopsdKa h = [n/2} + k+ p+ 1, ede k — naueoicwutt 


nopsAOOK npouseodHelx 6 onepamopax M wu L. 
Ecau B3atb 4 = [n/2] +p+1, To nomyynM OOOOmLeHHOe pellleHHe, ABJIAIO- 


wleecaA PaBHOMePHbIM MpeesIOM pelleHul. 
Teopema 2. Ecau 4aenot mampuyet |v;|| yooeremeopsiom npu a<) 


w npu tp<t<T ycaosuio*: 
CL eo (Ay) 


a? 
anpua>1, tp<t<T ycaoeun: 
| vr] <Anw?, p>, (As) 


mo @opmyaa (5) Oaem pewenue sadauu (1')—(2), ecau na4arbHole cbynkyuu 


9; yOoenemeopsiom cAedyroujum mpebosaHUAM: 
a,) @ce MOMeHMbL OM %; OO NopsAOKA qo=q—N-+ 1 pasHot HYAIO, M. e. 


9 (xy) 2. (%p) dey... dn = 0 (6) 
OAA 6CEX YeALLX Sp >> 0 maKkux, 4mo S;-+S,+..-+ SnXS 03 
* Snecb H fasee A, Q603HayaloT NOJIOXKUTebHbIe MOCTOAHHEIC. 


2 3axaz 205 644 


ae) PYNKYUL 9; OOAADaIOM UNMeepupYyemoLMU Cc Keadpamom NPpOuseOOHELML 
do nopadka X= [n/2} +p+k+1, ede k—nopadok nausoicwmux npous6od- 
Hox 6 onepamopax M u L. 

Ecam p3atb A=[n/2])+p+1, To NOJIy YAM o6o06meHHOe pellenve, AB-. 
JIAIOLMCeCH PABHOMEPHBIM T1peevIOM pelieHHi. | 

Ormetum, uto v} MoxkeT OOpallaTbcA B OCCKOHeYHOCTbh TOJIbKO MIpu Tex 
SHAYeCHHAX &,, IpH KOTOpbIx det M oG6patlaeTca B HYyJIb. 

SameuauHue 1. Ecau ycnosne (A,) He BBINOJHeEHO, TO B NMpeqnomoxe- 
Huu, uTo |det M(t, w)| > Asa” mp «<1, BCerja MMeeT Me€CTO HepaBeHCTBO: 


jot P< Agetl?, a <<, (7) 


rye o<r. Torga mpu sbimomHeHun ycmoBuli (A,) H ay) TeopeMbI 2 pellieHne 
sagaun (1‘)—(2) 6yner cyllecTBOBaTb B KJacce HayaJIbHbIX (yHKUKU, mpeob- 
pa30BaHve Pypbe KOTOPHIX YOBJeTBOPAeT YCJIOBHIO 


Ey, Ase Oe a 


3ameuaHue 2. Moxuo cHayalla ucKaTh MpOu3BOHbIe M0 (xj,...,%Xn)! 
NopaAyKa do =g—n-+1 oT pemenna sagayu (1’)—(2), a 3aTeM BOCCTaHaB- - 
JMBaTb pellenue. [Iponspogupie Du; yqoBmeTBopstor cucteme (1’) Hw HavaJb- 
HbIM YCJIOBHAM 


D"u; as — D"9;. (25 


ViMeeT MecTo cJleqyrollee yTBep»xKeHHe: 
Ilyctb yesopua (A,) u (A;) BbImoHeHbI; Torga CPopMyvIbI 


nr 


N 
D"u; = \ >, E piwy 2 tle Shania, (8) 


1=1 


WaioT pewenHe sayaun (1’)—(2’), ecm HavambHble (yHKUNH 9; O6Naqato7 
A= sup {(n/2] + p+k+ 1,40} mpousBoqHbIMu, MHTerpHpyeMbIMH Cc KBaypa 
TOM. 

SameuanHnue 3. Ilycrh yenopue (Ag) BbIMOMHeEHO, a BMecTO ycoBuaA (Ay 
HMeeM YCJIOBHe 
Ag 


[0 (da, «+45 hq) 


Jol< PMP (At). 


PRCT OUG Ue oe 0 — nexoropas AeHCTBUTebHaH asIreOpawyecKan MOBepXx- 
HOCTb. Stor calyyaH MoxKeT BCTpeTHTBCA, ecau det M(t, a,) o6panmtaercs 


BIHYJIb MIpH © (a4, ..., %n) = 0. OSosHauum yepes wf onepatop @ = o(> on 7 
|! a 
Pr oe ). Torya dopMyJIbI 
n 
ot = \ pa Eugyitie at. -EdXn (9) 


l=1 


OyAyT JaBaTb OMepaTop © oT pellenua sagaun (1’) —(2), yqosnerBopsiommia 
HauaJIbHbIM YCJIOBHAM 


OU; |tao = W%Q;. 


IIpeqnouvaraetcx, YTO (PyHKUMM 9; OOaqaloT MHTerpupyeMBbIMH C KBapaTo 
MpOw3BOAHBIMH JO mopayKa A= sup {[n/2] + p Z k+ 1, qm}, ra 
m — cCTeleHb MHOPOWIeHa © (%,..., On). | 

3. [Ip okasatTembeTBe TeOpeMbl e€AMHCTBeHHOCTH ycTaHaBsMBaeTcA ret 
peMa O TOM, 4TO MpH HeKOTOpOH ocTaTOuHO TraaqKocru HavaIbHbl 
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yHKUMH HM OpallleHwH B HYJIb BCeX MOMeCHTOB OT 3TMX (PyHKUM JO He- 
KOTOPOrO MlopAKa pellleHuA 3ayauu (1’)—(2) 6yayr wHTerpupyembiMu BMecTe 


_C MpOH3BOZHBIMH JO 3ayaHHOrO MopsyKa. 


 TOpAOK HavBbICLUHX MpOH3BOJHbIX B Onepatope M (¢ 


Teopema 3 (equncrBennoctu). ITycmb eeinoaneno ycnooua (Ay) u (Ag) 
u nycme | det M (t, xx) | > A,x", r > 0. Toeda ecaxoe pewenue sadauu (1')—(2) 
C HYNCCLIMU HQAYANbHOIMU YCACBUAMU, pacmywwee npu | x|—> oo He Oolcmpee He- 
Komopoeo noAUKOMA, YOOBAeEMBOPAeM OsYM Cucmemam: 


Lo) Oa ee 
M(t, ths a) = PE Ha Xn); (10) 
LR TOB \i Ou 
20e cocmasasuouue P (t,x, ...,%n) — MHOZO“AEHEL No (%1,.-,Xn) onpedenen- 


Holl cmenenu p <2{([n/2]+1)(¢+r —1)+r}—n c Koadiuyuermanu, 


| BaBuCcAIUMU om nepemeHHol t, npuwem P (0, xX,...,%n) = 0. 


Sameuanne 1. Ouepngquo, uro ecam cuctrempr (10) u (11) umeror o6mee 


| HETPHBHaIbHOe pellienve, OOpaliiaioujeeca B HyJIb npH ¢ = fy UM MpHHarnexKanlee 


K PpaCCMaTpHBaeMOMy KJIaccy, TO eHHCTBeHHOCTH B 3TOM Kvlacce HeT. 
SameuaHue 2. Ecnn paccmMarTpuBaTb kJlacc pellieHuii, cTrpemsauaxca 


n 

K HyvIt0 MIpH | x | = > Xj —> OO BMECTE C MIPOHSBOJHBIMH NO MopsgKa ky, rye ky — 
im 

4 


a) 
a ee) , TO B ypaBHeHHax 


(10) u (11) nyxHo nonomutp P (t,%4,...,%n)=0. 
SameuaHne 3. Ecam det M(t,a,)0 HAM MpH KakHX 3HAYeHHAX ap, 
| TO B (10) u (11) Hago nonomutp P(t, %1,..., Xn) =0. 
| Cnyyat, korga det M (t,«,) 40, paccmorpeH muHoro paHee (*). 
MockosckuH YrocyJapCTBeHHbId YHHBepCHTeT Tloctymuo 
um. M. B. Jlomonocosa 16 I 1958 


UHMTHPOBAHHAA JIMNTEPATYPA 
1¢C. JI. Co6o.aeB, Mss. AH CCCP, cep. matem., 18, 3 (1954). # M.H. Bumuk, 


| Matem. cOopx., 39(81), Ne 1 (1956). %U. Tr. Werposexkuth, Brau. MIY, B. 7 (1938). 
mC. A; 


Tanabmepu, Yen. matem. nayk, 8, 5, 191 (1953). 
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Jloxnagn Axkajgemuu wayk CCCP 
1958. Tom 119, Ne 4 | 


MATEMATHKA| 


A. J]. TOPBYHOB u B. M. BYJAK 


0 CXOJMMOCTH HEKOTOPbIX KOHEYHOPA3HOCTHBIX MPOLMECCOB 
JIA YPABHEHHH y' = f(x, y) uy’ (x) =f (x, (x), y(x —*())) - 


(IIpedcmasaexo axademuxom C. JI. Co6oaesuim 22 XI 1957) 


OnvicaHuio HW UCCJIe(OBaHHIO KOHeUHOPaSHOCTHBIX MeTOOB pelleHuA 3aqaun | 
Koum vit ypaBHeHHli, yKa3aHHbIX B 3arvlaBMH, TocBslleHa OOMMpHad JMTe-; 
paTypa (cM., HampuMep, (!~%)). B HacrosieH craTbe uccwleqyeTCA CXOMHMOCTb > 
HEKOTOPbIX KOHCUHOPa3HOCTHBIX TpoueccoB pelieHHA 3anaun Kou Want TakUx, 
ypaBHeHHH HM MOJlydaloTCH HeEKOTOpbIe OILCHKH. 

1°. Ilyctb qaHo ypaBHeHHe 


y’ =f (x,y), (1) 


paBaxH YaCTb KOTOPOTO OllpefleyieHa HW HeIIpepbIBHa B HeKOTOPOH orpaHvyeHHor 


3AMKHYTOHL OOsIacTH G mocKocTH (x, y); TpeOyeTCH HaviTH ero pellleHve, YJOB- 
JI€TBOPAIOMee YCJIOBHIO 


Y (Xo) = Yo. (Xor Yo) EG. (2) 


Yepes y = y(x) SOyemM OOo03HaYaTb BCHKOe TOUHOe pewleHve 3ayaun (1), (2) (*). 
[I[pHOHMxKeHHbIe 3HaveHHA Y; OpAHHaT y(x;) TOUHOrTO pelleHua y= y (x) 
B TOUKAX Xj; =X) + th, i=O0, +1, +2,...;A>>0, Oyaem uckaTb mpu no- 
MOI KOHEYHOPa3HOCTHOTO ypaBHeHHA: 
m n 


DY ni =h Dd) Bifees—i ee aa) (3) 


i==0 i=0 


rye /, m WH m— 3afaHHble Weslble yncsa; «; uM B; — ompefenenHbe JelicTBH- | 
TeJIbHbIe WHCIa; Mm >0; n> |; %, &m, Bo, Bn OTMHYHEI OT HysA (8). | 

SaMeTHB, YTO NOpsAOK ypaBHenHa (3) paBeH p—q, rme p = max(k,k +1), 
wu g=min(k—m, k+l—n), 3aqaqum Havambuble ycnoBua B Bue 


yi=g(xi), i=0, —1,..., —(p—gq—1), & (Xo) = Yo, (4) 


re g(x) —HeKoTopad HempepbiBHo judppepenupyeman (byHKuMA, s3ayannasa 
Ha oTpeske x°<CxX CX HW HasbipaeMait Hawa bHOH, MpHyeM orTpe3soK | 
[x", Xo] CocTaBAMeT 4YaCTh MpOeKUMH Tepeceyennsa MpsAMOli Y = Yo C OOmMacTbIO 
G Ha OCb x-B H (xX, g(x))€G; BomyckaeTca BO3MOXKHOCTh HayasbHyto (pyHK- 
I\HIO MeHATb [IPH H3MeHeHHH Wara A, KOTOpPHIH OMKEH yAOBJIETBOPATh YyCJIOBHIO 
h(a) Xo- | 

Ilycrb 3anaya (3), (4) petiena Ha HekoTopom orpesKe s3HayeHHii x. Coequ-. 
HUM Kaxlylo Napy TOYeK (xj, Yj) M (X41, Yjti) OTPpesoK MpsxMoli, u nycrTD| 
yPaBHeHveM TlosyYeHHOH sOMaHOli aABsAeTCH y = Y,(x). Tlyctb, Aauee, yucna. 


x W fy BbIOpaHbl Tak, YTO yHOMAHYTaA JIOMaHasd oMmpeyeseHa, BO BCAKOM caly- 
wae, Ha OTpe3Ke XyQxX<xX ANA BesKoro h, O<A<hAy. Ecam uz seaxoli 
NOCNeNOBATeNbHOCTH IWaPrOB, CXOAMMeHCA K HYJNO, MOMKHO BBIJeHTb Takyto 


ee NoAMoceqoBaTesbHOCTh Ay, v= 1, 2,..., YTO TocMeoBaTesbHOCTh cooT- 
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BeTCTBYIOWMX JIOMAHBIX Y= Y,,(X) CXOQHTCH  paBHOMepHO Ha oTpe3ke 


[%o, x] K KakOMy-mH60 pemeHHIO 3ayauu (1), (2), TO MBI cKaxKem, 4TO KO- 


H€CYHOPASHOCTHBIH Npomecc, onpexennemult ypaBHeHueM 
(3), cxoqurcs. 


Teopema 1. Ecau konewnopasnocmnoui: npoyece, onpedernemol ypaéHe- 
Huem (3) cxoOumcA, MO BeLNOANEHEL YCAOBULA 


m m—1 i 


Du=0, Dy Ma; = Dei. (5) 
t=0 ; 


i=0 j=0 Z=0 


2°, OOosHayHM uepes Cy [X, x] mpocTpaHcTBO KOHeUHBIX (pyHKuMH Y (xp), 


Ah 


= max |P(Xp)|,a yepes C[x, x] —mpocrpaHcrBo orpaHnyeHHEx ysKUHit 
0<k< Ng 


3afaHHBIX B TOUKAX x,, K=O, 1,...,N,—= pase © HopMoH || )|| = 


(x), 3aaHHBIX Ha OTpesKe %)<x* <x ¢ HOpMoli |P||/= sup |(x)|. Tpo- 
bets be ee 
CTPaHCTBO Ch [Xo, X] MOX%KHO BKJIOUNTD B C [Xo, x], OTOXRKAECTBAAA 3eMeHTHI 


M3 Cy[Xo, xX] C COOTBETCTBYIONIMMH KYCOUHO-MOCTOAHHBIMA (yHKIMAMH v3 
c [Xo; FO he 
PaccMOTpHM KOHe4HOpa3HOCTHOe ypaBHeHHe 
m—1 i 
\) 
DD) xjen~i = dn, (6) 
t=0 j/=0 
re oj = 9(x;), bj = ¥(x,;). pu nynepprx HauabHbIX ycnOBMAX ero peLleHHe 
MOXeT ObITb 3alHcaHO B Bue 


on, =NhBrby, O©Cy[Xo,y X), (7) 

pHyem By, lipH BCAKOM (PHKCHPOBaHHOM A ABJIAeTCH JIMHeEHHbIM OPpaHHUeHHbIM 
See 
8 \' 

onlepaTopom c Hopmor | B, || = max DS) veel, re Yr; MOHOCTbIO oOMpeze- 


0<k<Nh i=0 
JtHIOTCA MPH MOMOMLM KaKOH-IHOO PyHAaMeHTaJIbHOH CHCTeMbI PelleHHH OHO- 
powHoro ypaBHeHHA, COOTBeETCTBYIOWero ypaBHenuio (6). 
Anasioruudo 3TOMY KOHeUHOpasHOCTHOe ypaBHeHHe 


m—1 i 


Dd) Yayo (x — ih) = Ap (x) (7) 


i =@ j=0 


Mp HYJIeEBbIX HadaJIbHbIxX YCJIOBUAX OMpeTeAeT (pYHKILMIO 


9 (x) =hBrp(x), PEC(xo, x], (8’) 
ripuuem onepatop By, mp BcaKoM (puKcupoBanHomM fA saBsMeTCs JIMHeHHIM 1 
orpanuyeHHEM, || Bp ||=|| Bal. f 


Ilycrh { mpoOeraer MHoxKecTBO BCeX HelpepbIBHbIX (PyHKUWi BG; Torja 
(byHKuMA bp, OMpeweeHHay COOTHOUICHKEM 


bp =F > ona O<k< WN, — aa . (9) 
z=0 


nmpo6eraer Bce mpocTpaHcTBo Cy [Xo, x]. ; 
O6osnauum uepes K(C) xkuacc Bcex (pyHkUHlt , Mpkvaswekalx 
> Cr[x%o, x], Hid KoTopErx |jp||<C, C>>0, a yepes R(C’) — kulace 


0<h<ho 
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BCeX HelpepbIBHO AuddepeHunpyeMbIx _ Dy ERNE  (X)s X SAS Ngo Fi Os 
TopHx My <C’, C’ >0, g(%o) = Yo * 

KoneudHopasHOCTHbIM mpolecc, ompeyemaemMblli ypaBHeHueM (3), OyqeM Ha- 
3bIBaTb PABHOMEPHO CXOJALLMMCA, CCIM OH CXOJMTCA MH eCJIM, KAKOBbI Obl HU 
6pun C>0 u C’>0, cymectByer Taka KoHCTaHTa Acc, 3aBHCAWLa TOJIb- 
Ko ot C u C’, uTo HepaBeHCTBO 


BbINOJHAeCTCA paBHOMepHo no A, OKA<h, no k=O0,1,...,Mp nO 
pe K(C) uno gER(C’); Ayn = Yr41— YR HAXOMMTCA Tp MOMOLMM ypaBHe- 
HHA” (3) M HayaJIbHbIxX yculioBul (4). YpaBnenne 
m—1 i 
Dd Hert = 0 (11) 
é=0 j=0 
OyeM, Kak OObIUHO, Ha3bIBATh XAPAKTeEPUCTHYeECKUM YPaBHeHHeM 
pasHocTHOrO ypaBuHeHnHa (6). 
Teopema 2. Ilycmo Koagdqduyuernmot ypaenenua (3) ydoeremsopsiom 


| Ayr /h| << Acc: (10) 


ycaogusm (5). Toeda OnrA pasHomepHoti CxOOUMOCML KOHeLHOPAasHOCMHO2O Npo- | 
yecca, onpedenanemoeo amum YpaeHenuem, HeoOxoOOUmMO u Oocmamo4Ho, 4mo- | 


Oot Hopma onepamopa By, Oblaa paenomepHo oepanuuennoti no h, O<h<hj, 


MOOYAU Npocmelx KopHeti xapakmepucmuueckoeo ypaenenusn (11) He npesol- | 


Wank eOUNUYoL U MOOYAU e20 KpamHolx KOpHeti OolAuU meHoLe EOUHUYOL. 

OctaHOBHMCH Ha HeKOTOPbIX YaCTHBIX cayyanx. 

A. J\na KOHeYHOpasHOCTHOrO§ mpollecca, onpeyemaemoro ypaBHeHHem 
HoYR + CYr—1 = A (Bofagi +... + Bafroi—n) HeOOXoAuMble ycnoBun (5) mnpu- 
HUMAIOT BU % ++ % = 0, % = Bo +... + B,=40 MH ABMAIOTCA Tak Ke JOCTAaTOU- 
HbIMH YCJIOBHMAMH CXOJUMOCTH. 

bs Siptomi ye MIPOMecc, NOPORKMaeMblli ypaBHEHHEM %Yp+ %YR—y+ 


+ %2Yr—2 = A (Bofr4r +... + Bafaai—n), PAaBHOMepHO CXOJUTCH TOMbKO mpH | 


BbINOJHCHHH = YyCIOBHH %+-%4+%=—0, 2% +a,=—8,+4+...+8,~0, 
— 1 —(% + %)/a<l 


3°. Tlycth f(x, y) yqoBaerBopseT ycnosnio JIumuunanoyec Kouctanton L. 
x 


Torgqa wHTerpal u= Vu (§)—y(&)|d¢ yaoBueTBopseT HepaBeHcTBy 


Xo 


dujdx< Lu+A+B(x—x,), (12) 
rye 
m= 
A = ho (h) G DAD eee in—1)| , B=C*e(h), 
Z =0| /=0 
Ag,_ ms B 
p()= max [AF (e, n(x)|, Bal <C™, 
Xo—(M—1)W< KK Xo 
e(h)= max | Qn(x)j, (13) 
Xo Sx<gx 
m—1 i 
Qn (x) = Se a > dal ( (x — ih, y,(% — ih), Xp—1<¥ Ske, 
i=0 j=0j=0 
m—1m—1 
C* = 
ath a a | Cij||Co(&)|, 
mpugem (,(2),..-, Gm—+(k) O6o3Hayalor pacnomoxKeHHble B OMpeJeJIeHHOM TI0- 
PARK PYHKUMH At, K\gnt > vast to tht oe bys hee Lee ee alee MOCTpOeHHbIe 


* 
Yepes My H Ms, M, H Mm, HT. J. Mbt OyeM OOO3HaYaTb BePXHIOIO H HU KHIOIO rpaHH | 


MofyneH dynkunu f, Y wT. Q. B paccMaTpHBaemolt o6sactu. 
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Ss 
Tip MOMOUIM KOpHeli ypaBHeHua (11) (r; UMe€T KPaTHOCTb w,;, Sor = m—1), 
/@ KouctanTel C;; He 3apucat or k. V3 (12) nonyuaerca omen 
Be) Ae SF ee (14) 


Ecau i (x, y) yAoBneTBopseT ycnoBuio JIumunua |f (x, y) — f(x’, y’ I< 
<L,|x—x'|+L.|y—y'| c Kouctantama L, u Ly, To onenKe (14) MoxxHo 
MpHyaTb Oovlee sdpieKTHBHbIi XapaKTep: 


C= yen bee Aa 


oe [els(x— +e) ete iy}, (15) 


2 
rye 


P=p[cer ys 


z=0 


PEC tm = 1)]. p(t) <Me + My, 


i 
Di 
i=0 
m—l 


S= [£1 + L2(C'My + CM) Di Bill S¥e| ie — 41+ y+ 2, 


i 

>. a. 
i 

i=0 fugu si jao 


i}. 
4°. Ilyctb quia ypaBHenua 
Yy' (x) =F (x, y (x), y(x—7(x)), me > 0, (16) 
| rae f(x, y, 2) 3aqaHa um HenpepprBHa B 3aMKHYyTOH OOuacru G mpocrpaHcTBa 
| (x,y, 2), a t(x) —TakxKe 3ayjanHad HempepprBHad dyHKUNs, TpeOyerca HaiiTH 
| pellieHve, yOBJeTBOpAIOUee ycOBUIO 


y(x)=e(x) npu x<x<X%o, (17) 


tye x= min_ [x —vx(x)]; o(x) —3aqannaa HenpepbiBHad (byHKUNA. 
Xp X 
OnpeyeneHus, mMpesmoxkenua MU OWeHKH, ycTaHoBsJeHHble B mm. 1°, 2°, 3° 
pactipocTpaHslotca c HeOOJbUIMMH H3Me€HEHHAMM Ha KOHe€YHOPaSHOCTHBIM MeTO] 
pelieHuxA saqauu (16), (17), onpeqenaempiit cmeqyrouluM Oo6pa3som. PaccmoTpHM 


TOUKH x,,1=0, +1, +2,..., H BocnOmb3syeMcH ypaBHeHHeM B KOHCYHbIX 
pasHocTsax 
m n 
Dd) Yn =h >) Bifepi—i (18) 
£=0 z=0 
mopsyka p—q. TlonoxumM 
Peer ae ed), (19) 


rye g(x) —HempepbiBHo yuddepenwupyemaa (byHKUMA, oOMmpeeweHHad Ha OT- 
peske X°-<xX<Xo, F(X) =P (Xo); war A AoMKeH YAOBNETBOPATh YCNOBUAM 
O<h<m,, h(p—q—1)<x*—X. Tanee Oyyem War 3a WaroM pellaTb 
-ypapHenve (18) mp wHayambHbIx ycnoBuax (19), nomaran y, (x) = 9 (x), 


ee <i Xp, fp = f(x; Yr Yn (x, — 7 (%;))) WM War 3a WaroM NposowKaTb PyHK- 
HHIO y = y, (x), IIpHMeHAA JIMHeMHY!O MHTePMOJIAWMIO COCeAHUX 3HaveHHH Y, 
Yi Dro mpuBeyeT K MocTpoenuio mpuOsMxKeHHOrO peulenua 3ayauu (16), (17). 


Tlocrynus10 


MockoscKul TocyapcTBeHHbI yHHBepCcuTeT 
28 X 1957 


um. M. B. JlomoHocoBa 
IMTHPOBAHHAA JIATEPATYPA 


1 Matematuka B CCCP 3a tpuguatp set, 1948. ? JI. Koa aarTuy, UncaeHHble MeTObI 
pelienus zudepenunanpHbrx ypaBHenuit, JI, 1955. * B. 9. Mu au, Uncnennoe peurenne 
Dudpepenunanbuprx ypapuenuit, WJI, 1955. 4M. P. Wlypa-Bypa, I[Ipuk1. matem. nu 
mex., 16, 5 (1942). ® H.C. BaxsBaaos, JJAH, 104, Ned (1955). § G. Dahlquist, 
Math. Skand., 4, Ne 1 (1956). ’U.T.I[etposcxkui, Jlexuau no Teopun OObIKHOBeH- 
HBIX Dub pepenuMarbupx ypasnennit, 1952. 8 A.O.Peapdouag, Ucuncnenue koneunpix 
pasnoctel, 1952. ° B.M.Bygax, A.J. TopOyuos, JAH, 117, Ne 4 (1957). 
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Jlokxnayst Akagemun nayk CCCP 
1958. Tom 119, Ni 4 


MATEMATHKA| 


E. A. TPHFOPbEBA 


METO), NPSAMbIX B CMEWAHHbIX 3A AYUAX 
JIA NAPABOJIMYECKHX CHCTEM 


(IIpedcmasaexno axademukom C. JI. Coboaeeoim 1 VII 1957) 
B wacrosileii 3aMeTKe paCCMOTPpHM BOITpOC O peleHHH CHCTeMbI ypaBHeHHii| 
et Ba = OR Oe) (1)) 


MpHW OMHOPOJHbIX HadaJIbHbIx yYCJIOBHUAX 
uns, 0) 20 (2) 


WM WpH HeOJHOPOHbIX PpaHnuHblx YCJIOBHAX ooulero Bula 
m au, (0, t) 
> Qj, juj (0, t) + Er yaed oe == frie), 
j=l 
Le De -,M, (3) 


ts du, (l, 0) 
» Ami, ju; (t,t) + cae Aicua iat Fm+e(t), 
j=l 
rye Gj, Ar, ; —NocTosAnHble uncsa (a; >>0); fp (t)— HempepbiBHblIe dyHKWMH. 
K 9ToH 3ajjaye MOXKHO MPpHMeHHTb MeTOJ HHTerpaJIbHbIX ypaBHeHHi. BpiGe- 
peM B KayeCTBe HEH3BECTHBIX 3HaveHHA (PyHKUNH u; (0, ¢), u;(/, t), i = 1,..., m. 
J\nsa onpefeuieHuA 9THX HeEH3BeCTHBIX H3 ypaBHeHHi (1) u ycsoBHi (3) BBIBO- 
JWMTCA CHCTeMa HHTerpaJibHbIxX ypaBHeHHi Tuma BosbtTeppa. Ilocme Toro Kak 
WIA KaxKAOH Hew3BeCTHOH CyHkuMH u;,(x,¢t) OyAyT U3BeCTHbI 3HaveHHs | 
u; W Ou;/Ox npw x =O u npu x=/, ucxoqHad 3ajaua pellaeTca mpvMmene-_ 
HueM (bopmysibl T puna. | 
pyro Bo3MOxHbIH cmocoO JA NpakTuyeckOro peleHHA Halle 3ayjauu — | 
cmoco6 TpxMbIX — 3akJIloUaeTCH B 3aMeHe MpOW3BORHbIX TO ¢t pa3HOCTHbIM | 


u(x, t) —u(x,t—h) 
OTHOMCHHEM a7, WM pelleHHv 3aTeCM CHCTeCMBI OObIKHOBCHHbIX aud- 


(bepeHUHaJIbHbIX ypaBHeHHH 110 x. IIpu 9TOM Ha PpaHule OOaCTH MbI MO/yaHM | 
cuctemy avIreOpavyeckux ypaBHeHuli c MaTpHieH, pacnajaloulelica ua Tpe-. 
yPOJIbHBIe. 

YcTaHoBJIeHHe CXOJHMOCTH MeTOya MIPAMBIX CBOJMTCH K YCTAHOBJICHHIO) 
BO3MOAKHOCTH MpeeJbHOrO NMepexojla B STO CHCTeMe JIMHeHHbIX asreOpanue- | 
CKUX ypaBHeHHi JIA NMOJyYeHHA MHTerpaJIbHbIX NDSEH SE Tuna Boubreppa, | 
KOTOpbIM yoBseTBOpsIOT u; (0, t), uz (/, t), i=1, , m. HenocpeycrBeHHo) 
YCTaHOBUTb PaBHOMepHYIO CXOjJ[MMOCTb pasnocrHoro “omlepatopa K WHTerpaJib- 
HOMY 3][€Cb 3aTpyJHUTebHO. OHaKO MbI MOKa3bIBaeM NpaBHJIbHOe nore 
%KeHHE STOPO ONepatopa K ONepaTopy, MHTerpaJIbHOMy B cMpbIcuie C. JI. Co6o-} 
mesa (*). M3 sto cxoQMMOCTH BbITeKaeT 3aKOHHOCTb MpejesbHOro nepexonay 
a BMecTe C TeM H OOOCHOBaHHe MeTOJa MpAMbIX. 

ByeM UCXOAMTb H3 MpeNONO*KeHUA, YTO CyUlecTByeT pelieHHe 3ayauu (1)) 
ups ycnopuax (2), (3), Mpw4em Aid sTOrO pelleHHA MOXKHO sanucaTb Popmysty| 

puna 
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Ou dv : Ou 0 
Pe 
ai(vi ag — Hi Ze) de —\a, ae *) At =e, (X5"F), 4 
\ ee oe ee) a!) 
rye 
1 Lannie 
OE (SEN Fp ee ek Se a ey ms as ea ic 
i ( ) 2V x Va, (t¢—7) 
fl co 
ait ip(x—8) ,~a; (t—t)p? 
= On \ SARS hme ly AR: (5) 
—oco 


TIpegnos02%KuM, 4TO pellieHve CHcTeMbl ypaBHeHHii 


Fain EM) 
Ox2 ’ esha Wk a Ps 
x2 


Uin (x, t +h) — un (x,t) = 


| MpH ycmopusax (2) u (3) TaK»xKe cyllecTByeT Jia JocraTouHO MavbIx hf > 0. 
Syecb ¢ mpoOeraet sHauenna nh, n=O0,..., [T/A]. OynKuun uj, (x, nh): 
OMpeeAOTCA MOCMEAOBATeIbHO JIA BCeX M KaK PelIeCHHA CHCTeMbI OObIKHO- 
BeHHBIX J[u@epenuMasIbHbIX YpaBHeHHH pH TpaHWyHbIx ycOBuax (3), 3anu- 
CaHHBIX JIA ujn(x, nh). Tonoxum ujn(x, t) = Uin(x, nh) mpu nh<t< 
< (n+ 1)h 

Teopema 1. ®yxKyuu ujn(x,t) paenomeprxo cxodamca npu h+0 
} K u; (x,t) na npomeoncymke O<t<T. 

OG6o3HauHM Uzp (xX, NA) = Uin, n. MOKHO NOKa3aTb, YTO WIA Un, n CTpaBey- 
uuBa (popMyJia, aHaioruyHan (4): 


ue du, dv. 
ih,k+1 th,n—k 
a;h > (om, n—k Uin, b+) ——* 
0 


az aé os 
ret OUsh, b Un, nk 
= ahs DY (tian Gg — Ge tn mi) =m (8) 
e=0 
FE ne ; { j piPlx—8) 6 
fe ee Satie ear eh WO eraepemry oe reas Od OR 
2r 2, (a;hp? + 1) 


. Tlepetijem 8 (bopmye (4) K mpeyeny mpu x-—>0, a 3arem mpu x—> 1; 
| mOvly 4M: 
z 


Ou; OU. 
a;|v;(—1, t—*) =e + (—l,t—*)u; dt — 
| ( OF lees 06 2 
: du; 4 
—\aiv, (0,t—) | d= 5 ui(0, 2): (7) 
0 e=0 


t 


\ ain: (0, t ,t—t) aa 


0 


dv; 
— ae ( t —%) u; 


1 
= de == ur(l, #). 


| Auanoru4uHo MOxKHO wepeliTH K Upeseny pu x—> 0, a 3aTemM mpu x—>l 
B (popmyvie (6). ee 


et du; yi) 
Hh, k++ h,n—k ; a 
aj jh >} [osn, n—k (— bes a 0b 2 0e Uin, k+4t | 
k=0 Z=1 e=1 
= Olin, r+ 1 
eae > Vin, n—k (0) Sae Soy ih (0); (8) 
kh=0 é=0 


gel 


Ou, 
ajh y Vin, n—k (0) ee 
h=0 


1. Ou: : Oe mn (0) 4 
—a,h > |oin.n—a (D eae = a7 ae Uih, k+1 | = 9 Yin, n(l). (8) 
h=0 E=0 E=0 


JloKka3aTembcTBa cmpapequuBocta cbopmya (6) u (8) MbI He MpHBoyuM. 
B ypapHenuax (7) uv (8) HCKIOUWM TpaHHdHble 3HaYeHHA MPOMSBOJHBIX C MO- 
MOWLbIO ycmoBu (3). Torga cucremp! (7) u (8) MOXKHO 3alvcaTb B BHAe 


p=f+A(y); (9), 
Vn ae Ih + An (dn), (10) 
D SPO Me) a tl me (ORE) AO le Dh ales ee (Ce 
Oy = [tyr (0, h)y os 5 mn (0) nh), tin (Uy nh), oe Uma (Ly ah)y 


Tloxaxem, 4TO JIA BCAKOTO ¢ cCylllecTByeT Takoe Ay, TO |b,—P|<e) 
qinh<h, u t=nh, O<t<T. Jaa 2aroro BocnomD3yemca Teopemon | 
C. JI. Co6onesa (+). | 

Teopema. J//ycmo umeemca ypaeHenue 


ia ae 


2de A—é6norne Henpepolenolii onepamop wu onepamop (E— AJt+=E+T | 
cyuecmeyem. Ilycm’ umeemca ypasnenue 


Vn = i aig Anny 


20e Ay, npasuabHo npubauocaem onepamop A, m. e.: 1) Ap cuabno cxodumcs 
Kk A; 2) Ay, pasHomepHo enoaHe HenpepoleNbl, m. e. mHOocecméo Ane KOM- 
N 


rye 


nakmHo npu © U3 NeKOMOpOed CepanudeNHoeod mHoocecmea WD. Toeda ece 
onepamopu. E — Ap, nawunaa c HeKoMopoeo, UMmeiom OOpamuAoltt (E — An) t= 
=E—T, u onepamopo T, npaeuraoHo npubausxcaiwom onepamop Y. 

Tlokaxem, uro onepatopp! A u Ay B (9) u (10) yqoBnerBopsioT ycaoBHaM 
Teopempl. ByemM cunTaTb, 4TO OnepaTop Ap, ompeseiseT (byHKILHIO He TOJIbKO 
B TaKHx TouKax ft, rye ¢/h—wenoe uucO, HO HW B OCTAMbHBIX TOUKAaX, | 
B KOTOPbIX 3HayeHua ¢/A NONO%KUM PaBHbIMH OPMHaTaM JIOMaHOH, COeMHAIO- 
meh Toukn (t, An(p(t)), rae ¢/h ~wenoe uucno. Torna A, OyqeT onepaTo- | 
POM Ha IIpocTpaHCTBe HelIpepbIBHbIX (PYHKUMA, OTOOParKaloUluM STO MpocTpaH- | 
TBO B ce6s. AnaslorMuHo onpeyeiumM pyHkilmio f, B (10) B TouKax, rye t/h 
He meoe. B wembix Toukax t/h cooTHomenua (10) mpu stom He HapyuaroTca. 

HerpyHo mpoBepuTb, uTo A ecTb BHOJHe HeMpepbIBHbId onepaTop. One- 
patop (E— A)? cyuecrByet, Tak Kak (9) mpefcTaBaner co6oH cucremy 
ypaBHenui Boubreppa 2-ro pola, rge Apa —HenpepbiBHble tbyHKIMH C OcO- 
OeCHHOCTbIO THMa KOPHA B 3HaMeHaTevie. Jia oKa3aTembcTBa Toro, 4TO Ay 
MpaBHJIbHO MpHOuMxKaeT Oneparop A, ycTaHOBMM CJIeLyroluHe JIEMMBI. | 

JIemMa 1, J[na awboe0 8 >0 cywecmeyem makoe hy, umo npuh<h, 
BolNOAKSUOMCA Hepaeencmea 


| Vin, n—n (% — §) — 44 (x —&, t —t)|<<8; (11) 
00 ip, ek oe) dv; (x — &,t —7) 
Sheila SC ac ited Ge (12) 


npu e<t—t<T, ede e>0— npouseoaonoe uucno u n—k=(t—*)/h. | 
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Ana QoKasaTembcTBa HyXHO 3anucaTD paccMaTpuBaembie (pyHKUMH B Popme 
‘MnTerpavioB, Noce Yero OCyIMeCTBUTb Nepexoy K mpeyery npu h—>0. 


JlemMa 2. 
i dv (—) 20 ie (= Me) 
lim ee a pee Re 
ike pay a;h Oe \ Q; me dt. (13) 
re [FA] as 


__ HloKasatenberBo 3Toro mpeqoxKeHHA MOxKHO NOJIYUYMTh, CIM pacCMOTpeTb 
opmyb [puna qua dynKuun u (x, t)= 1, sBasomelicn pemennem ypaBue- 
HMA TEMIOMPOBOAHOCTH, MH uy, (x) == 1. [ponspoqa BerantTanue, a 3aTeM BOCTIOMb- 
SOBaBIUMCbh JIeMMOH |, MOJYYHM WOKasaTebCTBO COOTHOIMeHUA (13). Sanuurem 


'OVin,n—n(—l)/0& B Bue uHTerpana u TIpOMHTerpupyemM ero HO YacTaM. 
Tlonyuum: 


Te i 
0& sat 2a;h (n = bee 1) Vin, n—k—-1 (— a 
c cos pl 
HetpyqHo Buyeth, To Vin, n—k—1 (— )=— \ aie dp >0. 
L 


—oco 


Ortciofa H H3 sIemMMbI 2 cleqyeT, YTO AA MO6oro 6 >0 cylilecTByeT Takoe e, 
qTO 


ae; O04 nr (£9 
ys ait eee ee (14) 
te ee 


‘pu A, MeHbuHMx HeKOTOpOrO Ap. 
Ilpupeyem 6e3 JOKasaTesbcTBa Tak2Ke OIeHKH 


A-—1 i—L 
dS Gh | Vin, nw (ED | <8, Sd) Uh | 02h, nn (0) | <8 (15) 
na [S]4 nm [*] 44 


Mp ocTaTouHO MasbIx ¢ uA. Tlonb3syacb memmoli | uw oleHKamu (14), (15), 
HeETPpyHHO JOKa3aTb CHJIbHyIO CXOJMMOCTb onepaTopoB A, K A. IIpu stom 
MPHAeTCA PaCCMOTPeTb CHJIbHYIO CXOQHMOCTb COOTBETCTBYIOWIMX CJlaraeMblx 
olepatopop A, u A, HampuMep 


00%, nn (—) : dv; 
Di oN Oe ge (= 18) ode, 
k=0 0 


rye 9, — 3HaveHuaA PyHKUMH ©, B3ATbIeE B TOUKAX kh. 


PaBHOMepHasl BIOJIHE HEMpepbIBHOCTh OMepaTopoB A, TakxKe JOKa3bIBaeTCA 
C MOMOMLbIO JeMMbI | uw omeHoK (14) u (15). 

MoxxHO MoKa3aTb Tak}Ke, TO CBOOOAHBIE WICHbI B ypaBHeHusnx (10) pas- 
HOMepHO B TIpocTpaHcTBe C cxofATCA K CBOOOAHBIM WieHaM | B ypaBHeHusx (9). 

Orcioqa, mo Teopeme C. JI. Co6onepa, 6yeT CiJeqOBaTh paBHOMepHax 
CXOJMMOCTh TpaHMYHIX 3HaveHHH Ujn(x) K TpaHHYHbIM sHayeHHaAM alone). 
Tlocme aToro Teopema | yoKa3bIBaeTca 6e3 Tpyfa Cc NoMOMIbIO @opmy Tpuuna, 
Jiemmpl | u oneHoK (14), (15). 

ABTOp MNOb3yeTcA CJlyyaeM BbIPA8HTb CBOIO TvIyOOKy!O O.larofapHOCcTb 
akay. C. JI. Co6omesy 3a pyKOBOACTBO MpH BbINOJHeEHHH JaHHOH padorol. 


MatemaTuyeckul uHcTuTyT um. B. A. Creksopa Tlocrynusto 
Akayemuu Hayk CCCP 16 VI 1957 


IMTHPOBAHHAA JINTEPATYPA 


1¢. JI.Co6o0aeB, Mss. AH CCCP, cep. matem., 20, 413 (1956). 
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Jlokaann Akagemun nayk CCCP 
1958. Tom 119, Ne4 


Bousdraur PHXTEP 


NPENEJIBHOE NOBEAEHWE PACHPEEJIEHUA yy? B CJIYYUAE 
BOJIbLIUX YKJIOHEHHHM 


(IIpedcmaeaeno axademukom H. M. Buxoepadoeoim 22 XI 1957) 


1. B nacrosmel 3amMeTKe jaeTCH MpHMeHeHHe OJ[HOM MHOrOMepHOH JOKaJIb- 
HOH TeOpeMbI J\JIA OOJbIWIMX YykKJIOHeHHH (1) WIA BbIBOa Mpocroro cwyuas 
MHOPOMepHOH WHTerpaJIbHOH TeOpeMbl WIA OObLIMX YKJIOHeEHHH, a HMCHHO, 
ylaeTca TeopeMa O MpeeIbHOM NoBeeHHH pacmpeyesenua P {y? > +7} npn 7, 
CTPeMALLeEMCA BMeCTe C YHCJIOM HaOJIOeHHH fn K OeCKOHeEYHOCTH. 

Sajlaua mpefesbHoro pacmpeyeseHnA BeJMUMHBI vy? B CeyIouleM BAe Obi 
BIepBble MOCTaBJeHa H pelieHa [Iupconom (*). PaccmarpwBaeTca mocwJieqOBa- 
T@JIbHOCTh H€3aBHCHMbIX HCIIbITAaHHH Hal OMHOH HM TOM %Ke CJIyYaWHOH BesMGK 
HOH. BosMoxHbI s-+- 1 pa3JIMUHbIX HeECOBMECTHMBIX UCXOJOB, KOTOPbIe MOAB+ 


1 


Sl" | 
ASKOTCH C MOMOXKHTEIbHDIMH BEPOATHOCTAMH Py, - «+ Po. 43 >} p,=1. Ilycri 
. jal o 
¥; — UHCIO NOABJIEHHH j-ro HCXOJa cpeqH nN MepBbIX pe3yJbTaTOB MCIIbITaHHI 4 
S+1 
D y=n, Ey = Np ;- Cocrapsisem, mo [lupcony, cyMMy 
j=1 
S+1 . 
YP bee > (v;— np ,)? 
: np; 
2. Teopema. A. Ecau t= =o(n'l*) npu n-> oo, mo 
©O | 
1 
PLP2>2 = = | x21 e—*2 dx [1 + o(1 | 
a } 2512 78(5)/2) J [ = ( )] | 


B. Ilycme * =o (Vn) npu n—->o, t>1; nycmo D— cbuxcuposannos 
Oocmamouno GoArvuloe uucao (D> 4s). Toeda | 


De ake 


<i (| ow[-UP sn daGea [i+oGh)+e, 


| y |< Dt? pise 


Dyce 
R =P (2 > De} <2sexp{— - \ 
t 
npu t<aVn Oana nHeKomopoeo %«>>O u @ecex Nn. 
Shecb £ OG6O3HAYaeT BEKTOP-CTpOKy s-MepHoro mMpocrpaHcTBa, |x| — era 
qumuy, dy — oOpemubili suleMeHT B TOM »%Ke MpocTpancTBe; Q» (t) (k = 3,4,..+! 
ABIACTCA TOJMJIMHEHHON (popMon MopayKa k, KoIp—PuUMeHTbI KOTOPOH 3aBHcsy 
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OT BepoATHOCTer p; (j= 1,2,...,s+1) (em. (2)). Pag >; Qn (t) cxoqutTca 


h=3 
| AOCOJHOTHO B OKPeCTHOCTH Hayasla KOOPAMHAT |t|?< min {pj}. 
i 1<j<s+1 
Teopema mokasbipaer, YTO KslaccH4eckHli mero, y2 Aan mpoBepKU runoTes 


-BMOJIHE MpAMCHHM MIpH He CJIMLIKOM OOJIbIIMX YKJIOHeEHHAX, MpeesOM TpHMe- 
HUMOCTH OKa3bIBaeTCH t= O(N'ls) npn n—> oo. IIpu 6dsbuMx yKNOHeHHAX B 
MpeAeIbHOM BbIPaxXeHHH 3aBeOMO MOABJIAIOTCA BepOsATHOCTH p, cielivaJIbHOrO 
paccMaTpuBaemoro pacpesesIeHHA BeMUHHDI €. 

3. HameTuM xoq floKa3aTeupcTBa Jia OOmLero cayyaa B. Jlerko nepepectu 
3aflauy Ha A3bIK BeKTOPOB B (Ss -++ 1)-mepHoM mpoctpaHctTBe. Paccmarpupaerca 


ie 
MOCJIeAOBATeJIbHOCTh (S$ + 1)-MepHbIX CJIyuaHHbIX BeKTOpoB pl"), k= 1,2,..., 


KOTOpble MOryT MpvHuMaTb s-+ | pa3mMuHbIxX 3HaveHnii e'” (OF 0;2.5, 0; 7, 

Q,...,0) (rombKo j-< KoOpquHaTa OTJIMUHa OT Hy uM paBHa p; |?) © Bepost- 

HOCTAHMH COOTBETCTBeEHHO pj, /=1,2,...,5-+-1. Bextop MaremaTuyeckux 
= — 7 

oxkUjannit Koopgunat w*) 6yyer Eu) =p=(Ypj,... We Ae ), a qua cMe- 

IWaHHbIX BTQPbIX MOMCHTOB oj; NMOJIYYHM 

/ oy = E (uw) — Ep) (ul) — Eyl) = 8), — V 2 Pp Viele eo) wah ons omen le 


MN == det || oj | == i{()) 
TlonoxuMm 


Jlerko BUeTb, 4TO 


IIpumMeHaa HeKOTOpoe OpToroHasibHOe TpeoOpasoBanue WU, MO*KHO JOCTHYb 
(i) Ce 
Toro, ¥TO Mocuequaa (s-+1)-a KoopquHata y Bcex ToueK gi’ =(e/’—p)U 


papna nyo. O6osHayum op) = (ui) — p) Un w—=nll. Torga umeem Ew =o, 
Ew'w = ©; uy? = | wl’. Onyctum y Bcex 3Jecb HB JlaJIbHelileM BCTpeyalouluxca 


> 

BeKTOPOB HeHyxkuHyto (s 4+- 1)-10 KoopguHary. Tenepb Bextoppl op), k = 1,2,..., 

ABJIAIOTCA H€3aBHCHMbIMH, OJMHAKOBO pacripeeJIeHHbIMH HM pellleTYaTbIMH S-Mep- 

-HBIMH CJlydaHHbIMM BeKTOpamu. PemleTka ompeesineTCA JIMHeHHO He3aBHCHMbIMH 

‘pextopamu h? = g/t) —g, 7 —1,2,...,8. Bce TouKn pellerKH oxBaTbI- 
s 

BaioTcs TOuKamn g”) + > 1;6', rue l;— moOpie wesble dca. OcuoBHan xa- 
i=l 

/pakTepuicTHka pelueTKH — oObem fA mapasiesdenunegqa, OOpas0BaHHOrO 3 BeK- 

Ss 


. . 1 ; . 
TOPOB 9°), T. e. MHOKeCTBa TOUeK EY Ee nls = bares ros" 110 
j=1 
m (1 
9TOMY MpPHMeHHMa MHOPOMepHads JIOKaJIbHad TeopeMa JIA OOJbIINX yKJOHEHHH (*). 
O6o03HauuM 


1 Ss 
Pn (tl) = p{> pe mY Lo? + ng’? } ; 
k=1 j=1 
. . 
ee —|» 1h! + ng), 1= (hy. ++ bs 
j=1 
lj — Wespie uncuia. 
B Halllem 4acTHOM CJly¥ae 3Ta TeOpeMa jaeT CJeAyloulee: 
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Ecau |x] =o(Vn) npu noo, |r| >1, mo | 


i Sat ae alba . 
iat aye Tenor 8 (2d alra)l! +0(y)]- ( 
[2r]$!? P| 2) | : 
30ecb Qy (t) —NeKomopaa noauaunetinaa dopma nopsdKa k, k = 3, 4,... 

Sry mpeyembHy!io (opMyNy MO2XKHO TakxKe BbIBECTH HEIOCPCACTBCHHO H 
Bbipaxenua F, (1) mpu momMouyw opmysp Crupmmura. Takum oOpa3om, nouy- 
YM ABHbIM BU MOsMIMHeMHbIX POpM Q, (t). O6osHadHM Z; V np, = 1,— np, 

s+1 
(ied, Sel eC Dla =o(VYn) mpu nov, To 


faa 


foe) i S+1 s-++1 ~ 
isis sai eae {- os a aay Yrs) Il a Oa /V)}- 


TIpumensa mpeoOpasopanne U, Mbl moyaumM jt Q, (t): 


s+1 This th j=l i 
eis | i ea 
Qe (t) =EG TH Dy p, ( Pim) 4 a t; | TT 


i-i=1 


Jlerko BuyeTb, 4TO pA ys Q, (t) cxoquTca aOcoOTHO BHYTpH ccpep 
k=s 
[t/P< min {p}}. 
1<j<s-+1 = 
4. Jlna Toro uro6p BbIuHcIMTD P {y? > 7} mpH ycnOBHH t = o(V n) ups 
P— oo, Hajo BbIOpaTb JocTaTOUHO GSosbuloe uucio D (D> 4s) u pasioxuTe 
n{y* >} B cyMMy 
Dip ce test Dates 8 ra ae ee ey 
Bropoe cylaraemoe JlerKO OWeHHBaeTCA MPH NMOMOLLM OHOrO HepaBeHncTBa: 
C. H. Bepuuitetina ((%), crp. 162). Mmeem | 
Ss as 
D Die 
P(e > De} < Dy P{w|><V 2} <2sexp|—F5 } 


j= 


pm te 


Jil BCeX NM ia BcexX t B OONacTH O<t<a%Yn Mp HeKOTOpoM NocTORH-} 
HOM «>>0. 

[Ip BbluncleHuu MepBoro cJlaraemMoro paspelliaeTcH IMpHMeHeHve MpejeJib- 
HOH (popMyvibl (1). MoxkHo nokasaTb, 4YTO BOSHMKalOUlad MpH 9TOM CYMMa IO) 
BceM TOUKaM pelleTKN y = VY ng, quid KOTOPHIX nw? <||y |? < Dn, 3amensercs | 
HHTerpasioM m0 To xe OOsacTu. JlonynleHHas Mp 9TOM OIMOKAa HMeeT MOpAOK | 


Tv 
o(), GeM 3aBepilaeTCH JOKaA3aTeJIBCTBO. | 
n 


Jlennurpayckui rocyapcTBeHHbIli yHuBepcuTer [loctynmusio 
um. A. A. )Knanopa 21 XI 1957 


UWMTMPOBAHHAS! JIUTEPATYPA 


‘B. Puxtep, Teopus Bepostuocteii u ee npumenenua, 3, B. 1 (1958). °? K. Pear- 
ey n, vie Mag., V, 50, 157 (1900). %C. H. Bepuumteu, Teopusx seposrnocteii, 
M.— JI., 1946. 
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Hornage Akanemun Hayk CCCP 
1958. Tom 119, Ne 4 


MATEMATHKA 


B. K. CAYJIBEB 
PEWIEHHE MAPABOJI“UECKHX YPABHEHHA MPOM3BOJIbHOrO 
NOPANKA METOJOM CETOK 
(IIpedcmasaeno axademuxom C. JI. Co6oaeeoim 21 XI 1957) 
B mutepaType Bompoc pelluenua nmapaSommueckux ypaBHeHHit MeTOJOM ceToK 


PpaccMaTpHBaJICA TOJIbKO MPHMeHHTeJIbHO K YypaBHeHHAM BTOPOro mopsayKa. 
|B qaHHol samMeTKe OOOOmlalOoTCA Ha ypaBHeHHe 


mo?"U 
Same re eka hrc (1) 


ou 
are (<= 1) 


| HekoTopble (akTbI, H3BeCTHbIe JA cyyaa m= 1. 

Ilyctb Tpe6yeTcH HaHTH dyHKuMIO U, yyoBeTBopasollyio B O6sacTH 
(DQO<*x< 1; O<t<T) ypaBuennio (1) 4 caeqyioujuMu rpaHHuHBIM ycui0- 
| BHM: 


U(x,0)=F(x) (O<x< 1); 


0??U (0, t) Ag 0?PU (12) 
ax?P  Qx2P 


=U (p = 0, lye. mae 1h Ot OL ale) 


Hanminem ceTouHoe ypaBHeHve 


Ey ee m A ta m ey 
ee a ett le la oe 
(Ga Aj2,1 Roly B= 0, Vanesa | ppd), (3) 


| rae uiml= u (ih, kl), h=1/n (h uw l—marn coorBercrBeHHo mo ocsm x u ¢), 


2m 


NO ee ee) Call emsias 


[10 


(2m)! 


[ieee NE 258 ae 
Com = Tm — jl’ 


Tloyctapsiasd B ypaBHenve (3) pa3vioxKeHHA JOCTaTOUHO TviaqkoH (yHkKUAH 
| U(x, t) B paybt Tefinopa B oxpecrHoctu Touxu x =ih,t=(k+1/s)l mu uc- 
| Nomb3yA Mp YTOM COOTHOINeHHe 


0, CCU Lares Tt —— ls 


m—1 
igi ram a gee 
a (= 11 Ch (r= IY" = V2 com y = m, 


| MOX%KeM (POPMaJIbHO HallWcaTb 


fe bed Vo oni 
U;, Pa oO pie ees pm ia NG Uo kia 4; (i= a) = A* Ui—-m, k = 


eye! —1 1 
=2[5 : +(s) a sat: |Ui en + oe ot — 1)'Cim » yt x 


j=0 y=2m 


v nie NE ony a —% avU;, ee A al 
xf OS) mp a+ (— 0 — a) ee = 


(a ueTHOe) 


= er hl, etry 


U;, k+*Ie ! O2(2-Lh? 
atax?” ( | 


0 Us kt, (i= 1ye 
Heal) “Si rasaman ashy a memes 1) 
Orcioya culeqyeT, ITO AA MOCO ocTaTOuHO ruaqKoH dbyHKuHH U sepa 
4YacTb CeTOuHOrO ypaBHeHHa (3) mpH focraTrouHO Mawblx h u 1 anpokcumy 
pyeT (B OOmacTH ompeyeteHun (byHkuuH U) meBylo yacTb JaHHoro Aupdepex 
UMaJIbHOro ypaBHeHua (1) c norpemHoctbio O(/ +A?) B cayyae a= "/, 
O (2 +h?) B caygae a =1/)o. 
«HayasbHoe» ycuIOBHe JI ypaBHeHua (3), OUeBHAHO, HMeeT BH] 


io Oh), =e ee (4) 
Bmecto sleBoro rpaHuunoro ycnosun 0°?U (0, t)/dx*? = 0 (p = 0, I, 


,m— 1) eCTeCTBeHHO B3ATb C MOPpeliHocTbIO, He MpeBbituarourenH O (h*), au 
paxkenne 


3 (= 17 Chup n= 0 (p =0,1,...,m—1; k= 0,1,..0,[>)}e 


OTKy{a HenocpejcTBeHHO MOsyuaeM JIeBOe «rpaHHyHoe» YCJIOBHE IJIN CeTOUHOrS 
ypaBHeHnsa (3): 


a ee (g=0,1,...,m—1,8=0,1,...|-p]). (5) 


CopeplleHHO aHaJIOrHyHO MOJlyyaeTCA MpaBoe «rpaHHyHoe» ycuIOBHe Is 
ypaBuennsa (3): 


Untgh=—Hnaagr (9=0,1,....m—1, k=0,1,...[F]). @ 


| 


Dem a ates BbIUHCJICHHEM MOXKHO yOeUTbCA, UTO CHCTeMy ypaBHe- 
Hult (3)—(6) MoxKHO 3amMcaTb B MAaTpHYHOM BHJe TaK: 


AUNT is BUS ah fs =) eerie Bi —1), (7) 


rye 
(k) : 
Uu = {U1, ky Ugky» +++ Un—}, r}3 


woe 


Pie E+a (Ou B=E+(1—a) cn, 


E — equnnunad marputa; 


C= 4.—2,14 
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IIpu stom co6ctBenupie’ 3HayeHust }; (A) u 2;(B) matpun A uv B umetor coor- 
'BeTCTBCHHO BHI 


3 +S L Sam: omit, Ts ee 
H(A) = Thar sins M(B) = 1 —(1 — a) on inn 


(aD eal 1). 


Sagaua (7) mp joctarouHo mambix A ul spasetcs aureOpanyeckum mIpH- 
OMKeEHNeEM K JaHHOH uddpepenunasbHo sanaye (1), (2). 
. : : 7 

Teopema 1) JIza sw602e00<Ka<1;k=0,1,..., [-|- 1 cucmema 
“AUHeUHOIX ANzeOpaiuecKux ypaeHenuti (7) paspewuma, 

2) Ecau */,.<a<1, mo cemounoe ypasnenue (7) abcoammHo, m. e. Oana 
Arwbux h u Ll, ycmotiuueo. 
| 3) Ecau 0K a<'/z, mo neo6xodumelm u OocmamouHolm yCaoeuem ycmoll- 
f4uéeocmu cemounoeo ypaeneHus (7) A6AReMCA HepaseHcmeo 


ee 8 

SG 2a i ©) 
4) ITycme pewexnue U sadauu (1), (2) cywecmeyem u o6nradaem oepanu- 
fdenHoimu 6 D(O<x¥<1,0<t<T) no a6coammnromy '3HaxeHUuto npous6eod- 
trom OT? Usat2ax?”; PU lax". Toeda npu ecex | 6 cayuae */,><a<l 
ju ecex 1, yoosremeopsroujux ycaoeuto (8), 6 caywae0 Ca<1/, umeem mecmo 


fnpu 1—>0, h->0 cxodumocme 6 cpednem (6 cmoicne (uo), vo) = — bd indir) 


}no i uU paeHomepHo no k peweHnun sadauu (7) K pewenuto OaXxHoti 3adauU 
1(1), (2). pu amom cKopocmo amoti cxodumocmu onpedeanemcsa eeauaunoti 
}O(1+h?) @ cayuae a41/. un O(1? +h?) @ cayuaea = '/o. 

| SameuauHnue |. IIpn m=1 3agaua (1), (2) nepexogquT B npoctTelutyto, 
}XOpollo H3yYeHHy!lo MapaOoMyecKylo 3aayy; MpHSTOM yCJIOBHe yCTOMYMBOCTH 
(8) mepexoquT B cooTBeTcTBylOllee M3BeCTHOe ycwloBHe ycTouMBocTn (HampH- 
jMep, mph a=0, m= 1 us (8) umeem 1 <h?/2). 

SameuaHie 2. IIpu a=O0 3ayaua (7) MoxeT ObITb peliena ABHO. C 9TOH 
Wembio, momaran wuz, == X;T,, pasqeuHuM mepemMeHHbIe B ypaBHeHHu (3) npu 
oe = 0: 
ay 


+1 
X;+ afi We XS 


i Xx; 


Orcrola HemocpeCTBeHHO NOJTydaemM 
ae 
rs Vice eel all 


m+ 
Fe ead? 21), 


Keg = Xa, Xpg SS ned (Gia 0, eee sft = 1), 
Tlompsyacb cooTHomeHuem (cM. (7), cTp. 39) 


il 
- . 4 : —RpvAR ig 
sin”y = 2D) (hy; Ch cos2(r— ky + Cr}, 
hk =0 
3 3axas 205 a 


jerko yOeQUTbCH, UTO pellleHve 3aqaun O COOCTBEHHBIX 3HaYeHHAX (9) MMee 
BU 


nee =i) (- sin nile 


X'?) == Sin pxih. (p= M2... 15 ly eed 


HM, CJIeQOBaTeJIbHO, HCKOMOe pellieHHe 3a]auH (7) MOMHO HallHCaTb B BHC 


n—1 n—-1 
Un = >) a uu, Sin prih (4p = as > i (gh) sin prgh). (10) 
p= q=1 


CpaBHuBad BbIpaxeHHe 


Rp 


Uin = >) Cpe Pnk! sin prih (cp ae \ f (©) sin prt dq ) . 
0 


p=1 


ompefessmonlee pellienve sayaun (1), (2), 4c BbIpaxeHuem (10), MO?KHO IIpr 
BbIMomHeHHH ycnoBud 1<h""/2°"~* joKasaTb paBHOMepHYIO CXOJMMOCTH Uz, ¥ 
Um up AO mpn JOBONbHO caObIX MpeMOJOXCHHAX OTHOCHTEJIbHO HayaJlby 
HoH dyHkuun f(x) (7 HelpepbIBHa 3a MCKJIOUeHHeEM KOHEYHOTO YHCIIa TOUeK | 
B KOTOPbIX OHA MOXKeT HMeTb KOHEYHbIM CKaYOK, H UMMeeT B (0, 1) brpail 
YeHHYIO BapHalluio). ; 

Sameuaunue 3. Jia ypaBHenua (1) MoxHO, YBxA3bIBaxH B OHOM CeTOUHO! 
ypaBHeHHH TO 2Ke YHCJIO y3JI0B, uTO WH B (3) npH a0 un a1, HanucaT 
Ooulee TOUHbIC CeTOUHBIe almpokcHMallun. Hanpumep, quia « = 4/, cerouHoe ypaB 
HeHHe 


| 
| 


aint Yin, 1 fA* Yio p4s At uj_on \_ 
CS SS 
M3 kKOTOporo mpH « = 0 nowjyyuaerca ypaBHeHue (3) aa m= 2, a = 1/4 
allpokcumMupyeT ypaBHenne (1) (m = 2) c norpemmmocrpio O (/? + ht), 


| 


Tlocrymusto 
19 XI 1957 


UMTHPOBAHHAS JIATEPATYPA 


1Y. M. Poxaukx, H.C. pagmte tu, Ta6nnupi unterpanos, cymM, paqop u mper 
u3BeqeHHH, 1951. 
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Wornann Akanemun Hayk CCCP 
1958. Tom 119, Ne 4 


MATEMATHKA 
SOKAH 4)KH-®9H 


O EXWHCTBEHHOCTH [IPEJEJIbHbIX ILHKJIOB HEKOTOPbIX 
YPABHEHHH HEJIMHEHHbIX KOJIEBAHUM 


(IIpedcmaeaexo axademuxom H. I. Ilempoeckum 22 XI 1957) 


Muorumu aBTOPaMH ObIIH HOKa3aHb] TeEOPeMbIl O CYMlECTBOBaHHH XOTHA Obl 


/OMHOTO MpeebHOTO WMKWa JIA HEKOTOPbIX ypaBHeHUit HeMHeHHbIX KOMeOannit. 
_Bompoe 0 cylecTBOBaHHH €HHCTBeHHOrO MpesesIbHOrO IMKJIa WMeeT GoWbIUIOe 


MpakTuHyeckoe 3HayeHHe, HO B 9TOM HallpaBJIeHHH MOyYeHO CpaBHUTebHO 
MaJIO pe3yJIbTaTOB. 

B pa6orax (1-6) oKa3aHbI TEOpeMbI O CYIIeCTBOBAaHHH e€JMHCTBeHHOrO mpe- 
WebHOrO WHKJIa JIA HeEKOTOPOrO ypaBHeHHA HeJIMHeMHbIX KOMeOaHHit. 

B WaHHOH 3aMeTKe yCTaHaBJIMBaeTCA pA] TeOpeM O CYyeCTBOBaHHH e/{MHCT- 
BeCHHOrO TpeesIbHOrO WHKJIa [JIA CHCTEMBI 


= g(x), 
nf (1) 
aa et cay 


Teopema |. Paccmampuéaemca ypaeHenue 


xz +f (x)x + g(x) =0 (2) 
UAU IKBUCANCHMHAA EMY CUCINEMA 
dy 
t= g(x), 
id 8) 
“dt Seq fae ff Cae 


x 


ede F (x) =\ f(x) dx. 


0 
Ecau 6binoAHeHbl YCAOBUA: 
1) xg(x)>0, «0; G(—0co)=G(co)=00, ee G(x) = \ g (x) dx; 


0 


g(x) Henpepolena u yOoeremeopsem  YCAoeuto Jlunuuya Ha awbom KOHe4HOM 


— 


nat 


UHMEe Peale ; 


2) f(x) nenpepoieHa u f(x)/ g(x) He yOoleaem npu yeenauweHuu x Ha 
unmepeanax — co <—x<0, OX OH; f (x) / g(x) == const 6 oKpecmxocmu 
ho ee (3) umeem ne Gove OOHO2O NpedeAbHOoed YuUKAA, WU ecAU 
amom uuKA cywuecmeyem, Mo OH Yycmou4ue. 

CymecTBoBaHve lpef{eJIbHbIX LUMKJIOB CHCTCMbI (3) B 3TOM cyryaae Oy qeT 
o6ecneyeHo, eC JONOMHUTebHO MmpesnosowUTh, yToO f(x) >O mp Aocra- 


/TOUHO OoubIUIHX | x |. 
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Vigex oka3aTevibcTBa 3aKJIO“aeTCH B_ Cue yIOueM. Fouka °(0,0)" veer 
eUHCTBeHHad OcoOad TOUKAa Ja CucTeMbI (3), MOSTOMY BCe IpeeJIbHbIe WMKJIb 
Ha mvlocKocTH (Xx, Y) BJIOKeHLI Apyr B Apyra HW Bce OHH OKPyKaloT eee | 
Koopyunat. IIpn ycuJloBuax 1), 2) MOX%KHO OKazaTb, TO uAM (0, 0) ea 
OTTasIKHBalollel Oco6oli TOUKOM, HIM cucTeMa (3) BOOOUe He UMeeT TIpe [eIbHBIX 
IMKJIOB. | 

Tlonyctum, To cuctrema (3) uMeeT mpejeJIbHbIe WuKIbI. Tak Kak (O, 0) 
OTTaKUBAIOMad OCOOad TOUKA, TO 6nmxatiuui K (0,0) mpeqenbuplit wnKa Ly 
He MOxeT ObITb HeycrotuuBem. Ilycrb x = x, (t), y = yi (t) ecTb ypaBnenue Ly.. 
Ilo kputepuro IlyauKape (°) 


ff [xa (4) 1] de 
Ly 


Ecumu Bue L; cyuiecTByeT Apyroh upeqembubil WnKs Ly, TO MOKa3biBaeTcsH YTO! 


GF x2“) dt > > fim (I dt, 
Le De. 


> F [x2 ()] dé > 0, 
Ls 


re x = x,(t), y= y(t) — ypaBHenve wnksa Lz. Torga, onaTb NO KpuTepH 
Ilyanxape, Lz ycrounus. CmreqopaTebHO, BCe MpeembHbIe UWMKJIbI, HaxojsA- 
uiveca BHe L,, ycrounBbl. Tak Kak J{Ba’ yCTOHMUMBbIX MpeJeJIbHbIX WHKJa H 
MOryT HaXOQUTbcA pxAyOM, TO ecm Ly, ycTowuusB, TO BHe Ly He CyllecTByeT 
MIpeeJIbHbIX UMKJIOB; ecuIM Ke Ly NomwyycrowtunB, TO BHe Ly MomeT, BOOM 
TOBOpH, CYILECTBOBATb elle OJMH YCTOMUMBHIL MpeyebubI WuK. JLoKaspiBaercs, 
uToO BTOporo calyyaH ObITb He MOET, T. e€. cHcTeMa (3) HMeeT He OOJbIe 
OJHOTO MpeebHOrO WHKIa. 

AnasiorHunad TeopeMa JjOKa3aHa vid cucTembi (1), ecuiM, KpoMe ycJIOBHi 
1), 2) reopempr 1, NoTpe6oBaTb JONOWHUTebHO: 

3) yo(y) >0, y+ 0; g(t 0) =o; o(y) NenpepoleHa, cmpozo Midi 
Ha uU yOobaeméeopseM YCAOBUIO JTunuuya; npu y=O0 dyrkyun o(y) umeem 
npaeyto u ae npouseodnole o' (9); o”_(0); 


? 
4) g' (0)-91 (0) #9 6 Spe (0) = 0; weeent (2) eat nels | 
Tlo Gre 1 ypapHenue x + (x?-+ ax + B) x +x = 0 umeer €J[MHCTBEHHBIM | 

MpeWebHbIN WAKI mpu B<cO Aaa moOoro « Ypasnenue Ban yep Ilonsi 

ABJACTCA YACTHIM CylyYaeM JaHHOrO ypaBHeHua. Bonpoc o uucse npeesbHbIX|} 

UMKJIOB j\JIf STOO ypaBHeHHA paHee H3BeCTHbIMA TeOpeMaMu JO KOHIa He! 


peluasics. 

SameuaHue. Ecau B Teopeme 1 cyulecTBy!OoT 4 Ou X.<0 Takue,| 
ato 4F(x)<0 mph *%.<*%<%; xP (x) 0 mpax >, 7 = a, Roem 
u(xX1) <—wul%,) (wm u (x1) > —u(x2)), rae u (x) = V 2G (x) senx, TO 2o- 
CTaTOUHO, uToObt ycmopne 2) HMeJIO MeCTO TOJIbKO Ha WHTepBalax — oo <x <0, 
X1<x < 00 (umm, COOTBETCTBeHHO, Ha HHTEPBaslax — co << X¥ < xX, 0< x oe 00), | 
u Ha unTeppaje OK << xy (WIM, COOTBETCTBEHHO, Ha MHTepBaie cE | 


BBINOMHANOCL Ont f (x) /g (x) < f (x4) / g (%y) HM, CooTBeTcCTBeHHO, f (Xa)jg(%o) ae 
> F(x) / g(x). . | 

Teopema 2. Paccmampusaemca ypaenenue (2) UAU aKeUeaAeHmMHaA emy 
cucmema (3). 


Ecau ycaosue 1) meopemot | umeem mecmo u ecau eoinoaneno caedyrouee 
YCNOBUE: | 
2') f (x) NenpepoieHa u F [x (u)]/u ne aay en npu yeeauuenuu |u|, ede 
X = xX (u) onpedeasemca ypagHenuem u = u(x)=YV 2G (x): (x) sen x, 
mo cucmema (3) umeem He Ooaowe ee ei ke YUKAQ. 
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To YTBepxKTeHHe ABIAeTCH OOOOWeHHeM Teopemp! Konrtu (4), B KOTOPOH, 
| KPOMe STHX YCJOBMM, UMeeTCA elle ycnoue | F (x (u)) /u|< 2. 

Ecau, Kpome YyYcnoeutt meopemot 2, eoinoaneHo Cie — (ik) <0. Toe 
mo < |x|} <8); xF (x) >0 npu |x|>> 5, 20e 6,<04,, mo cucmema (3) umeem 
» COUHCMEEHHOLLL NpederbHolli YUKA. 

ITO yTBepKeHue ABMIAeTCA OOOOMeHHeM TeopeMbt Maccepa (°), KoTropaa 
fokasana Take M. I. Xyyali-Bepenosnim (*), tem Gomee u TeEOPeMBI 
| Hx. Croxepa (°). B tTeopeme Maccepa paccmarpuaeres ypapHenne (2) npu 
} g(x) =x wm BMecTo ycuoBusa 2’) mpegnomaraetes, uto f (x) HelipepbiBHa | 1(x) > 0 
P pH x > xy > 0, X<x%2<0; F(x) <0 mpn x%y<x<xy; f(x) He yObIBaeT 
| IIpH yBemuuennn | x |. 

Teopema 3*. Paccmampueaemca ypaenenue (2) uau sKeucarenmnan 
emy cucmema (3) npu g(x)=x. 

Ecau 6olnoAHeNbl CACOYTOLUUe YCACBUA: 

1) f (x) Henpepoiena; f(x)<0 npu x,<x<m; f(x) >0 npu x> x, 
%< Xe, 20€ x1 >0, x2 <0; 

2) f(x) He yOoleaem npu yeenuuenuu |x| na uNmepeanax x,<x<00 
) (uau O<CX¥<loo) U — 00 << *¥ <0 (UaU, coomeemcmeenno, 00 XK <a tas 
§ ECAU XK — X_ (UAU, CoOMEeemMcMBeHHO, eCAU xX, > — Xz), 
} mo cucmema (3) umeem eOuNcmeeHHolti npederdnoitl yuKA, KOMOpoli AeAREMCA 
ycmouuuéeolM. 

B cayyae x1; = — Xg, M0 Teopeme Cancone (?), ycoBHe 2) MOxXHO 3aMeHHTb 
) GOomee caa6bIM ycuOBHeM. 

Ecum ycaopue 2) saMeHHTb TeM, 4TO f(x) He yObIBaeT pH yBemuyeHuHn 
| |x| Ha WHTepBalax x,;<(x<( co, —oo<x<%, TO cucTema (3) uMmeeT He 

Oobme ABYX MpesebHEIX WHKJIOB, BKJIOUAIONIMX BHYTpH ceOA TOUKH 
| (1, 0), (Xe, Q). 

Teopema 4. Paccmampueaemca ypaeHenue (2) npu g(x)=x uau 
SKBUCANEHIMHAA Cucmema 


(4) 
ae —x—f(x)v. 


3deco f (x) = Agnx?” 4+ Agp—yH?®—1 +... + gx? + ax + GO. 


Cucmema (4) umeem He O6orowe odHO20 NpedeAbHo2o YyUKAa 6 OOaacmu R, 


Fx9 


uv eZ Dd a d . 
OepaHUeHHoll OKPYICHOCMAMU x” -- UV" ==[02 ux? + UP = 62, 0, > 64, eCALL 


Ly (81, 82) = Aaphon + Arr—ahon—1 + +++ + Aghg + A > 0 


uAU 
L, (61, oy) = Agron + Aoh—1Von—1 +--+ + QeVe + Ay) << 0, 
20e 
eae Aes 
Sam doi > 0; 
hor = 70, hee (he pee ee 
Phat Sia 
eae Aa1 <0; 
gee Sule er = i Az 41 > 0; 
CEI 
hota = 0, Opin), ale A 
V(4T- A! yot44 
(Vartan ee Botta <9; 


* OQ6o6uleHHe Teopempl Maccepa (?) B ApyroM HalipaBJieHHH. 
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(21 — 4) !1 g2l 


wong 18) hams 2, Qz1 => OQ; 

Heals Gena: beh os ee, salen | 
(21—1)! sor 

| Comet as1<0; | 
V(4l+1)!! yat44 sages 
WAPI aipok wlan ee 

Yol+1 = 0, Qs 10; Lies ly D 7 alee 

—V(4@l+ ON gotta 
V (4l-+ 2)! 02 ? Osta 0: 


B WOKa3aTeJIbCTBe CYULECTBeEHHO UCNOJIbSyeTCH PaBeCHCTBO 


g x" (t) dt = f (n — 1) x2 (t) x? (2) dt, 


it iE 


rae x =x(t) ecTb ypaBHeHwe fNepvoguyeckoro pelieHia ypaBHenusa (2) mpi | 
g(x) =x. 
B 3aKm1oueHve aBTop BbIpaxkaeT rstyGokylo OarofapHoctb B. B. Hempii- 


komy wu M. V1. Espumuy, nog pyKoBoCTBOM KOTOPbIX BbINOJIHeHa aHHast 
paoota. 


\ 


MockoscKult rocyapCcTBeHHbIli yHHBepCuTeT Tloctynust0 
um. M. B. Jlomonocosa 11 XI 1957 | 


UHMTMPOBAHHASA JIMTEPATYPA 


1N.Levinson,O. K. Smith, Duke Math. J., 9, No1(1942). * Jox.Cancone, 
O6biKHOBeHHbIe Audpepenunabuble ypaBHenusA, 2, M., 1954, crp. 335—343. 3 J. L. Mas- 
sera, Boll. Unione mat. ital., 9, No 4, 367 (1954). 4 R. Conti, Boll. Unione mat. ital.., 
ser. 3, 7, Ne 2, 111 (1952). *® JK. CroKxep, Henuuerupie kome6aHua B MeXaHHueCKHX PF 
auIeKTpHuecKHX cHucTemax, M., 1952, crp. 246—257. 6M. T. Xygqah-Bepeuos, 
Ycm. Matem. Hayk, 12, B. 3 (75) (1957). 
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HWorkaann Akanemun Hayk CCCP 
1958. Tom 119, Ne 4 


TEOPH Af YIIPYTOCTH 


3. HW. FPHPOJIOK 


YCTOMYMBOCTbh YNPYFO-NJIACTHYUECKHX HEOJHOPOJHbIX 
OBOJIOUEK 


(ITpedcmaeaeno axademuxom JI. H. Cedosoim 18 XI 1957) 


Huxxe paccMaTpHBaeTCaA uHCTO MulacTHYecKad NoTepx ycTounpocTu HeO]- 
| HOpOAHBIX OCosOUeK. Jia oNpeedeHHOCTH MPH BbIUMCJIeEHM 2KeCTKOCTeH B3ATA 
| Oumetaiiuueckad oOon0uKa. Hlomyyenbt (usM4eckHe COOTHOWIeHHA Jit OuMe- 
TaJlIMYeCKUX OOOJIOUeK HU MpHBeeHbl ypaBHeHHA YCTOMYMBOCTH MosOrHux o60- 
JIOU€K TPOH3BOJIbHOTO BHJa OTHOCHTeJIbHO MporHOa MH CHsIOBOK PyHKWMU, yOB- 
JIeTBOPAIOUeH YPaBHeHHAM paBHOBeCHA MJIOCKOM 3afauH. OTH pesyJIbTAaTHI 
CipaBeJIHBbl WIA TeOpHH MuacTH4YecKorO TeYeHHA HM TeOpHuH JedopMalluli, B 
oOouxX Cly4uadxX YUTeHa CxKUMaeMOCTb MaTepHasa. JlaHa cdopMysa AA oMmpe- 
} HeleHuA KPHTHYeCKHX CHJI JOKaJibHOH NoTepH ycToHuHBocTH oO6oOueK pu 
KOMOHHHpOBaHHbIX Harpy3kax. M3 Hee NowyyeHbl HeKOTOpble YaCTHble pesyJIb- 
| TaTHI. 

l Bapwauun yRentbuH xX ycunuh B 0O60n04Ke. Bee 
| BEJIMUHHbI, OTHOCALMeCA K Hapy2XXHOMY CJIOIO OOOJOUKH, OyeM CompoBoxkLaTb 
| MHJIeKCOM IITpHX, a OTHOCAUIMeca K BHYTPeHHeMYy CJIolO — HHJeKCOM 1Ba 
|} urpuxa. Torga BapHalluy yeJbHbIX HOPMAJIbHbIX YCHJMM, CABMralollleH CHIBI, 
} usruOalollMX H KpYyTAWlero MOMeHTOB MMeIOT BUY 


n? 0 ne 0 

N= \ 82", dz + \ dc" dz, ON, = \ bo’, dz + \ 80" de, 
0 —h’" 0 —h" 
no 0 id 0 

or =(arydet ( di,dz, 8M, =\ ee, 2dz + | 82" edz, (1) 

0 h" 0 —h" 
nf 0 ne 0 

Vi == \ 82%, zdz + \ Bo',zdz, oH = be, 2dz + \ bet, 2dz, 
‘ lh : i, 


rye dcx, day, d¢,y — HallpaKeHHA B OOOMOUKe BCJeCTBHe MoTepH YyCTOMYMBO- 
ctu; A—ToumlHHa; z— paccrosHve oT MOBepXHOCTH cia OOo0/I0UKH 10 
TOJIMMHE. 

Ecau ocHoppipaTpea Ha runotresax Kupxrodda — JIlapa, To Bapvalluu Halipa- 
KeHHH [IA WMCTO MlacTHYecKOrO COCTOAHHA paBHbl (*) (MHAeKC omylleH) 


63, = - [11521 + bye — Oy30Y12 — Z (011.8% + O120%2 — Oban ona) |G 
Se i [bo1821 + Boe, — Dasby12 — 2 (by19%1 ++ Dy20%2 — 2esi%9)], (2) 
Otry = = [— bay 861 — bgedeo + Ogg y12 — 2 (B510%1 + D529%2 — 2039%%12)]. 
Syecb 2, Se, 8y12 — cooTBeTcTBeHHO JiMHeftHbIe HW yrJioBaa edopmatunu 


Ox ,, 5%, O%y2 — NapaMeTpbl H3MeHeHHA 


MOBeEPpXHOCTH Claw pH BbIUyUHBAnHH, 
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KPMBH3H NOBepXHOCTH cad pH BbIyYMBAHMH; Oy, Oy = bij di0o5, Bon = Oar en 

., 033 — KOXPPUILMeHTHI, 3aBHCALMe OT TeOPHM MaCTHYHOCTH H ONpefeJIAeMbIe 
MexaHMuecKuMi XapaKTepucTHKaMU MaTepHaa (via TeopHu ResbopMaluu H TeO-| 
pHM MlacTH4uecKoro TeyeHA OHH B OOMeM CJIy¥ae BbIMMCJeHI B (*)). 

Buoca (2) B (1), momyuaem: 


ON, = BySe, + Bysbe2 — Bygdy12 — Byy8%, — Bys0%_ + Byg9%32, 
ON = Bade1 + Byodeg — Baad¥12 — Boyd%1 — Byo56%2 + Bodo, 
ST = — Boyde, — Baodeg + Basd¥12 + Bagd*1 + Bs55%2 — Bagd12; 
6My = By8ey + Bygb22 — Bysdy12 — Bygd% — Baz0%2 + Bye o%12, 
6M. = B51, + Bs:d¢2 — Bss3y12 — Bgad%1 — Bs5S%2 + Bsg%2, 
6H = — Bebe, — Bgabez + Besbyi2 + Bead + Best™, — Bog%12; 


(3)) 


mpa sToM By=6,4+6,, Bye=Byu=0,+6,, Bis = Bs, = 01, + "iat 
By = By = */2 (h OF Sen 1)» By = Bs = 1/2 (h'6,, —h"b,,), Big = 23g =) 
=h'b, —h'b,5, Rees = 0, a oa) Boz = Byg = 01, + bi, Bog = Bag = Yo (h'b,, —} 
—h'b.. D> Bos = Bsz = "2 (A'0,, — h'b,,), ee = 2Be. = h'b,, — hb, Begs = 
=0,, a b, 
— hb’ 3)» Bs = 2Bo3 =h'D,, —h'b;,, Bas = ale (nb, a (Hak py Bas = Be 4 
=/,(h'b,, ri dinae, alae oR. = °t/, (He Oa h'%6".), B nS ie ea hb, a | 
| 


32” 


Dae ogee ee ee ye (EOL 0.5), Biers Bees 1/2 (h'6,, 


Joe = DBoe = 2/5 (A267, oe h’0".), ae = 2/ (h’ ap ae hb" as 


I 


V3 neppsix Tpex ypaBHeHHi (3) BbIpasHM 62;, Se, dyvy2 fuepes 6Ny, OMe, 
oT. Tlonyunn: 


62, = AyONy + AypdN_ — Ay3dT + Ayo, + Aj 55%, — Ay,0%12, 
} 


2g = AgyONy + AggdNq — AggdT + Agyd%, + Aggd%2 — Aagd% yo, (4) 
bY19= — A310Ny — AgodNg + Ag38T — Agzadx, — Ag50%» a A360%19, 


Bo2Bs3 — bf ee 
rye Ay 2 sure Say Ae Ay = 0 Ais= Aga x BisBo2 
By1Bs3 — B?. B Sale BEB. — Be 
ise = —— Ass = nt = Aga = 12513 " BuBag Ao _ Pu = 12 . 


Ay = ByAn + BuAp + BsiAis, Ars = BisAu + BosAiz + BasAis, Arg =| 
= ByAnt BogAia+ ByeAis, Axs = ByAy + BuAs, + BgrAr3, Ags = BysAy+ 
+ Bs5Ax2 + BgsAog, Avg = BigAi2 + BogAve + BagAos, Aza = ByAis + BogAos-b 
+ BstAzs, Ags= BysAis + BosAo3 + Bs5As3, Ass = Byg Arg + Bye Aes + BggAgs A 
Ne Bes (Buy Ben = Ba) = Bybee OB hig so 


Beiparkenus (4) BBOJUM B HocmeqHHe Tpu cbopMyvint (3): 


6My = Cy8Ny + Cy26Ng — Cy38T — Dy 0%, — Dy28%2 + Dy 38x40, | 
in] 9° 9 S ’ 

6Mz = Co3Ny + Co.3N 2 — Bog3T — Doy8%1 — Dogd%, + Dogd% 2, (5) 
iN) nT rr Ny 
oH —) S— C3,0Ny se C335 a Gegdt a D518%, -- D32d% — Dy5,6%15, 


| 
mpwyem Cy = Ay, Cyp = Ans, Cis = Aga, Coy = Ays, Coo = Ars, Cog = Asay 
C31 a "He Ais, C32 as "Ts Ag, C33 = "Ts Ase, Dy = Bag iG By Aya oF BypAna+ BasAgay 
D4» a Bas wae Ay Ajs 315 By Ags Tt BysAgs, Dy ae Bag— Buy Ayg— BavAgg ni BasAse, 
Dy = Bsa — BsAys ay. Bs2Ao4 ae Bs3Aza, Dog = B55 By Ais re B52A0s—Bs3Ag5» 
Days = Bsg — BsAyg ao Bs2Ao5 — B53As6; D3, = Bea oA BeAr ae Bo2Aea ae BesAsay 
Dz» = B, Bo Ais aa BopAos = AgsAs5, D3. = Bee = Be Aig oa Bex Ax5—BesAse- 
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2. \YpaBuenusa ycrouusBocru. IockompKy cBa3p MeKIY YCHJIMAMH 
M fehopMauvamu ycTaHoBuieHa, K HMM HYy2KHO MmpHcoeqMHTh ypaBHeHua Heil- 
/TPaJIbHOro PaBHOBEeCHA S/IeMeHTa OOOMOUKM B YCHMMAX MW YpaBHeHHe COBMeCTHOCTH. 
OcranopuMca Ha ciyyae mouorofi o6on04KH. Syecb ypaBHeHusa HeUTpaJIbHOrO 
paBHoBecua 


(ON i)y + (8T)x=0, (6Ma)x + (87), = 0, 
(6) 
3M1 | 8Ne 


| (6M)) xx +2 (071) xy =e (Mo) yy a By i 25 ie NyWxx li NeW yy + 2TWxy = 


re N,, Nz, T — MemOpanuble ycuua B OGoo4Ke; R,, R, — rnapubie paquycpi 
KPMBHSHbI; X,  — JleKapTOBbI KOOPAuHATHI; 


Oy = Wer, 0% = Wyy, O42 = Wry, Se, = Uy Sis , O83 = oy — = ; 
1 2 
OY12 = Uy + Oy. (7) 
V3 (7) nomyuaem yculiopue COBMeCTHOCTH 
Myy Oxx 
(821),, — (69) Rer> (OV12) - 7 MEL + Re == (0). (8) 


Ileppbie Ba ypaBHeHHA yOBJIeTBOpsIoTcA BbipamkeHuamn 36N, = Fy,, 
my, =F .,, of = See. 

IIpuMeM 3a OCHOBHble MepeMeHHble w u F. B TpeTbe ypaBHenue (6), (8) 
BBeJleM BbIpamkeHua (4) u (5): 


byWexex — beWexxy + %gWexyy — b4Weyyy + %sWyyyy — Og F vexx — 


— OF xxxy — gP xxyy — %9F xyyy — %10F yyyy — Rip qs Raw a. 
Soa (Nyx = NeWyyt 2T Wy) => 0; (9) 
By PF xxxx + BoP xxxy + BsPaxyy + BaP xyyy + PsP yyyy + PoWxxxx + 


w Dv 
+ BrWeeey + PeWxxyy + BoWxyyy + BroWyyyy + Pe = i i ae 0. (10) 


Shecb % = Dy, % = Di3+ 2D, % = Dig + Doi + 2D33, %4 = Dog + 2D30, 
1%; = Dos, % = Cig, %7 = Cyg — 2C g9, %g = Cy + Coo — 2C33, %y = Co3 — 2C31, 
X19 = Cox, By ae Aes, Bo = Ags air Ase, Bs = Aye As Asx + Ass, By a Ais + As, 
Bs res Au, Bg = Aga, 8, = Az, — Agg, Ps Tr Aes — Aga + Aya, Bo a As; =< Ayg; 
Bro = 4415 

SamMeTuM, 4TO JIA OMHOPOMHOH OCOGomMOUKU (1) a = hy = hy = Ky = Hy = O 
HW Bg = By = Bg = By = Bio = 0. 

3. KputTuyeckuve Harpy3KH AAA OUMETAMAUYECKHUX KOH- 
CTpyKUuH. OcTaHoBuMcs Ha CJlydae KOMOMHMpOBaHHbIX Harpy30K Ha OOONOUKY. 
Ilyctp BOJIHOO6 pa3s0BaHHe pW BbIUIyYNBaHHH HOCHT TaKOH XapakTep, UTO 


w= wmsin(xVa—yVe), F=Fosin«®Vi—yV ro); hI) 


Tae Ay = mn? /l?, bg = n® | Re; m, 1 — 4HC10 NOJIYBOJIH B HalpaBJIeHHH x UY; 
1 — nmHa O6OOUKH; Wo, fo — MOCTOAHHBIe, 
Buoca (11) B (9), (10), Hatyem 


— (Ny + Neh —2T VX) =A (0 + ty VA aah + aah VRE oegh?) + 


: = di (Bep— Be V 0 ++ Bed — Bod V A + Bod?) — 
Seep re hearer a reren eas 1 hae 


— (fit ge) Pa ee — 9 VIF ah — adh VIF 200d?) = (Rt )) 02) 


Tye k= Ao / Ay = 120? | men? R3. 
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a) IIpamoyroubuasn muaactuna. Eco a um b—_uuubl cTOpor 
nlacTHHbl, TO hy = m2n?/a?, dy = nn? /6?, h = n?a®/ mb. Kpome Toro 
R; = R, = co. CoorpercTBylollve H3MeHeHHA HY2KHO BBeCTH B (popMyJIy Jus 
onpeqeseHua KpuTHYecKOl KOMOnHaLMH ycusMi (12). JLma OecKoHedHO IMpOKOE 
nylacTuHbl A=O uv —Ny= (a+ Bom /Pi)A1, A KPHTHYeCKOe 3HaYeHHe CKHi 
Malollero yCuuIMA oMpeletsetca u3 (m= | 


(— M1), = (a1 + E). (13} 


6) O6onuouKu. B o6mem cayyae KpHTHuecKat KOMOMHALHA YyCHJIHE 
HaxoyutTcsa m0 dopmyvie (12), ecuIH BMeCTO rlaBHbIX paqHyCOB KPHBHSHbI BBECT 
coorBercTByloujue 3HayeHua. Ecum moxKHO NovlaraTb, YTO A? > 1, TO u3 (12) 
yMeeM 


BNE oy) = 


miatect ie heute alate (Rta) 08 


PaccmoTpuM pa3viMuHbie uacTHble cmyuan. Jin WHIMHApHYecKOH OOO0UK 
,= co Hw R,=R, nostomy u3 (14) Hazem 


CATON Neo Tan = (« se ae paige ae +apage (15) 


| 


Orciojja, HampumMep, Mp OCeBOM CxKaTHH 


10 + Bro \ 4 | 
35R ' BsR2Aqr? ” 


‘ 9 
— My = (4, + fyi ts 


Korga A,W2=1/R V «585 ++ 10810, HMeeT MeCTO KpHTHYeCKOe 3HayeHHe OCeBOr 
CoKMMAIOWLerO YCHJIMA 


(— Mi), = a [2 Veoes + %10810 — (%10 + Bio)]. 


Anasloruunpre (opMyvibl MoryT ObITb MOJLYYeHbI JIA WAIMHApHyecKoli 
OOOJIOUKH MpH OOKOBOM jaBJICHHH MW Kpy¥eHHH, IA ccepHuyecKOH OOOJIOUKH., 
NOABep2xXCHHOH BHeIIHeMy JlaBJIeHHIO, MT. TI. 

SHayenua by, by. = b21, beg, b33 MPH PasJMYHbIX HANpAXKEHHDIX COCTOAHUAX 
BBIUHCJICHbI B CTaTbe (”). 


MuctutyT MeXxaHuku Ilocrymuuo 
Axkajlemuu Hayk CCCP 15 X19 57 


UMTHPOBAHHAS JIMATEPATYPA 


19.H.T puroawk, Use. AH CCCP, OTH, Ne 10,3(1957). 2 Oo: MT pv ro wo Ke 
IIpuksa. matem. u mex., 21, Ne 6 (1957). 


666 


oxnzage Akagemun nayr CCCP 
| 1958. Tom 119, Ns 4 


ACT POHOMH ff 


JI. B. MHP30SH 


K BOMPOCY O TIPHPOJE HENPEPbIBHOH IMHCCHH 
(ITpedcmaeaeno akademuxom B. A. AmOapyymanom 2 XII 1957) 


B. A. AmOapttymMau nokasan ('), uro y 3Be32 Tuna T Tenpua, UV Kura u 
POACTBeEHHBIX HM OObEKTOB HCTOUHHKH SHEP MOFYT ObITb JOKAaJIM30BaHbI BO 
BHEWIHUX COAX. HenocpeycTBeHHoe ocBoOoxKJeHHe 3TOM ZHEPrHN B NMOBepXHO- 
CTHBIX CJIOAX 3Be3Kbl IPHBOAMT K NOABJIeHHIO HeTelJOBOorO u3ssyueHHA. Tlocaen- 
)Hee NIPOABJIAeTCA B CleKTPaX B BHe HeMpepbIBHOH IMMCCHH, KOTOpad MHOrAa 
cocpesoToueHa B KOPOTKOBOJIHOBOH uacTH cneKTpa. McceqoBaHus, MOocBAleH- 
fHbIe Ka¥eCTBeEHHOMY H KOJIMYeCTBEHHOMY H3YYeHHIO KOPOTKOBOJIHOBOH Helipe- 
PbIBHOM SMHCCHH, NOATBepHJIM BBIBO, O ee HeTeMMOBOi Mmpupose (* °*). 

B untepecuol paOote K. I. Bema (°) mpupogxatca KouM4ecTBeHHbIe JaHHble, 
JOTHOCALMecA K HeMpepbIBHOH SMHCCHM B CHeKTpaxX ABYX APKO yAbTpaduoue- 
(TOBBIX 3Be3, THNa T Tembua: LH« 22-NX Mon u VY Ori. Oru anuble Haxo- 
(ATCA B XOPOLeM CoracMH C paHee ONYOIMKOBaHHBIMU pe3yJbTaTaMu aBTopa 
/OTHOCHTeJIbHO HeMpepbIBHOH IMHCCHH B CHeKTpe 3Be3f—p1 AG Dra (°, *). [pen- 
\cTaBJIAeT OoJIbIOM MHTepec NOJyYeHHbIN BHepBble B paOote BemajBbIBO 0 TOM, 


(HUTHBIX noax. B pa6ore Bema mpefsiowKeno Tak2Ke HOBOe OObACHEHHE HeMpe- 
‘PbIBHOH amMuccuH. B HacTosilei 3aMeTKe OOcy*KaeTCA COBOKYNHOCTb JaHHbIxX 
‘0 HellpepbIBHOH aMuccuu B cnekTpax AG Dra, NX Monu VY Ori u npuBogates 
e€KOTOpble 3aMeuaHHA OO HHTepnpetalluH Bema. 

XapakTepHbIMH OCOGeHHOCTAMH HelIpepbIBHOH IMHCCHH, CBOMCTBeEHHOU pAay 
HeCTallHOHapHbIX 3Be3, ABJIAIOTCA MepeCMeHHOCTb ee HHTCHCHBHOCTH HM pe3koe 
(BospacTanve MoculeqHeHt K ysbTpaduosery. (14). B padote Bema (°) ocHos- 
(HO€ BHHMaHHe OOpallleHO Ha OOBACHEHHE pe3KOrO BO3pacCTaHHA HHTCHCHBHOCTH 
‘HEIIpepbIBHOH IMHCCHH K YJIbTpaduouery. 

IIpu TenJoBoM u3JIy4eHHH BbIpaxKeHHe 


n= —d(Igl,)/d (Iga), 


\XapakTepH3yiolllee CKOPOCTb H3MeHeHHA MHTeHCMBHOCTH J, B 34BHCHMOCTH OT 
IJIMHbI BOJIHI A, pacTeT BMecTe Cc TemMepatypolt 7, oHaKO OHO BCera MeHbulle 4. 
‘TosbKo B MpelesbHOM CJly4ae, Kora TemnepaTypa aOcosIOTHO YepHOrO Tea 
[cTpemuTca K OeCKOHeYHOCTH, MaKCHMYM 3TOTO BbIPaxKeHHA MOCTHTaer 4. Oto 
o3HauaeT, UTO HHTCHCHBHOCTD /,, KaK MOKa3aTeJbHaA (PYHKUMA OT JJIMHbI BOJIHI, 
)B Culy4ae MpoleccoB TelOBoro U3JyYeHHA MOXeT pacTH B CTOPOHy KOPOTKUX 
|JIMH BOJIH He peste, vem A+. B cayuae U3yYeHHA PeMATHBUCTCKUX SJIEKTPO- 
HOB B MA@PHUTHbIX MoIAxX culyuait HanOosiee pe3koro BospacTaHusA /, COOTBeT- 
eTByeT 3HaveHMIO MoKasaTeia n = 7/3 (°). Mexkyy Tem, MomyyenHble Bemom 
|naOMOLaTebuble JaHHble MO HellpepbIBHOH SMHCCHM B CIlekTpax NX Mon u 
VY Ori noKa3piBatoT, UTO JIA 3THX 3Be3 BOSPaCTaHHe HHTCHCMBHOCTH 3HadH- 
reJIbHO pesue. AnaslorHdHoe peskoe BOSpacTaHve MHTEHCHBHOCTH HerlpepbiBHol 
9MHCCHH K yJIbTpacuouetTy HaOsOfaeTcA U B CJlyuae AGDra.; =). 
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B tra6. | npupefqena cBoAKa 3HaveHHit 1 WIA pa3sHbIX LIMH BOJH B OOACT 
HelpepbIBHOH 9Muccuu No \ 3770 A; atu Januble BbIUMCeHbI Mo paOoram (7, °)* 
Kak M cJlefoBaio oxKMaTb, N ABJIAeTCH (PyYHKWMeH oT VIMHbI BoHbI. B 
BCeX IIPHBeeHHbIX B TAO. | clyYaAX NM BOSPacTaeT B CTOPOHY KOPOTKUX MWK 
BoJH Jo A3770A. Jlasee OHA H3MeHAeTCA, MO-BHAMMOMY, B pa3HbIX CJlyuaA 
M0-pasHomy (cM. puc. 1). 


WE sereuney al 


Tanna BouwH AB A 


Spe3za 
4020 | 4000 | 3970 | 3940 | 3890 | 3860 | 3830 | 3820 | 3800 | 3770 
AG Dra | I cepua*) 6 7 8; — | 44 | — |] 16 | — } 20 | 23 
LI es — —|— {| — | 44 | 24 | 26 | 389 
LU —}— 4 6 8} — | 44) 12 | — | — 
[Vege —|—|— 4 8) tt 14 Seer) 
NX Mon | 7II14956) 3 4} —}] — a} — 6}; — | — 7 
6 X11956} 5 | — 6 7) — 8 DO AP ata 
11 XI 1956 — 8 SS) fr ete fie ie} 
VY Ori | 2X111956) — | —] — | — 7 Sime ee cla |e ee ame 


* Tina AG Dra npuBeyeHbl cpeqHve WaHHble Asi OTTCIbHBIX CepHit HaOmMOTeHHH (*). 


CoBOKYMHOCTb TIpHBe@HHbIX JaHHbIX CBHJleTeJbCTByeT, 4TO HU TeMJO 
Boe H3J1y4eHHe, HH TMpAMOe H3JIyY4eHHe PeJIATHBHCTCKUX 3JJICKTPOHOB B MarHHti 
HbIX MOQJIMX (CHHXPOTPOHHOe M3JIyueHHe) He MOryT MpHBecTH K HaOJIOaemoMy 
pacnpeyeseHHio SHEP HelpepbIBHOrO H3JYYeHHA 3Be3, C HeMpepbIBHOH IMU 
cue B cnextpax (AGDra, NX Monu VY Ori). [losromy caeqyet cuutTaTb, 4? 
HelIpepbIBHaA SMHCCHA BOOOUIe OOyCJIOBeHa MpoleccaMH, pe3KO OTJIMUAIOLL 
MHCA Mo CBoeH mpHpofle Kak OT TeMJOBOrO H3JIyYeHHA, TaK WM OT CHHXPOTPO! 
HOTO H3JIYYCHHA PeJATHBHCTCKUX SJIEKTPOHOB. 

B cusy CleaHHoro BbIBOJa OKa3bIBalOTCA MOJIHOCTbIO HeCOCTOATEJIbHbIM 
BCe MOMbITKH OObACHHTb HeMpepbIBHYIO ZIMHCCHIO B CNeKTpaxX HeCTallMOHapHbi 
3Be3], HaJIH4UHeM B OOWLEM U3JIYYCHHH 3Be3JbI BbICOKOTeMMepaTypHOM CocTaBsA 
ile (cyllecTBOBaHHe TOPAYNX MATCH Ha MOBEPXHOCTH 3Be3bl WIM OYeHb TF 
payero ciyTHuka**). JlelicrBuTeibHO, CouveTaHve m060ro uuCIIa TeMMepaTyp 
HbIX H3JyYYeHHH He MOXKeT MpuBecTH K HaOJOJaeMOMy Pe3KOMY BO3paCcTAaHHi 
MHTeCHCHBHOCTH HeMpepbIBHOH 9MHCCHH K yJibTpadbuoulery, Tak KaK MHTe} 
CHBHOCTb B CYMMAaPHOM CIieKTpe He MOXKeT pacTu Ovicrpee, YeM BCeKTpe Hak 
Ooslee BLICOKOTeMMepaTyPHOH H3 eFoO COCTAaBJIAIONIHX. OTMeTHM, 4TO 10 H3Mep 
HuAM Bema Jia u3sryuenua O8-3Be3np1 (HD 14633) n = 2,7 (%). 

B unrepnpetatun Bema cimAHHe APKHX JMHHM OalibMepoBcKoH cepHu BO 
Jopola BCJeACTBHe MaJoH paspelatolfel Cub cneKTporpada LomKHO TIpUBecT} 
K MOABJICHHIO Ka?KYUerOcd HeMpepbIBHOrO cMekTpa, KOTOpbIii, 10 MHeHUIO Bema 
M HaOuOJaeTcA KaK HelpepbIBHa IMUCCHA B OOACTH BLICOKNX UWIeHOB OasbMe 
posckol cepuu. Jina pacueros Bem nomb3yerca cxeMoi olTHuecKH TOJICTOr 
CJIOA, TAK KaK B CJly¥ae ONTHYeCKH TOHKOTO CJIOA HelpepbIBHYIO SMHCCHH 
HeBOS3MOXHO OOBACHMTb JIMHeMHOH uM HeMpepbiBHOlt OambMepoBcKol 2MH 
cuen (7, °). 

BpiBok B MOb3y STON CXeMbI JleJIaeTCH Ha OCHOBe aHOMAaJIbHO MaJloro GOaJb 
MepoBcKoro JeKpementa y NX Mon u VY Ori (°), na6monatomeroca TaKxe 
AG Dra (*) u 3Be3q Tuna T Teabua c apkum yabrpaduonetom () u, Bae 
MOMY, XapaKTepeH IHX 3Be3 Cc HeNpepbIBHOH amMuCCHeli B cieKTpax. Ognak¢ 
HaNH4He ONTHYeCKH TOJICTOH OOOJIOUKH BOKPyF pacCMaTpHBaeMbIX 3Be3, THY 


* BuruwcneHua BpimomwHeHb quis AG Dra 9. Wf. Bopucosolt u T. K. Huxoupexoli, a qu 


NX Mon u VY Ori P. M. Maprupocatom u M. A. Kasapsuom, KoTopbiM aBTop BbIparkaer O11 
rojlapHoctTb. 

** HecocTosTesbHocth JomyujeHHaA oO ABolicrBenHocTH B cayuae AG Dra mbr noKasasu p 
Hee (4), ucxoa H3 Apyrux coo6paxennit. 
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WHO CorlaCoBaTb C BeCbMa ObICTPbIMH H3MeHeHHAMN OvlecKa, HaOJIOLaeMBIMU ByYWJIb- 
\\Tpadvouere, Hampumep, y NX Mon ie : ‘ 

| Mexayy3m «o6pa3oBannay HeNPepbIBHOL SMMCCHH, JexKaululi: B oCHOBe 
i 4HTepmperaltuu Bema, TakxKe BeTpeyaerca C AONOHHTebHBIMH TPyAHOcTAMNH. 
;)IIpu Takom Mexanu3Me o6slacTb MHuMoro CNe€kTpa JOJKHAa COBNACTb C OGNacTbIO 
‘THe Bce APKHe BOOpoLuble MMM MoJHOCTIO cauBaloTca. UIpu stom Hayao 
MHMMOPO HelNPepbIBHOTO CMeKTpa QO/KHO ObITh NOYTH TOCTOAHHBIM JIA BCeXx 
‘CTEKTPOB, HOMYYCHHBIX JAHHBIM CMEKTPorpadoM, MH 3aBHCeTb B OCHOBHOM OT pa3- 
PeulaiouleH Cub! Mocequero. Sa Hayato O6slacTH NOAHOFO CIMAHUA SMUCCHOH- 
‘HBIX JIMHUM B padote Bema mpuusto ) 3770 A (nmmua Bonus Hy)*. OnnaKo Ha- 
OOMaTeAbubIe Lanuble HAaXOZATCA B IIpOTHBOpeuHH C 3TUM. 


NX Mon {1 XT 
Was 


AG Dra (1) 


45 
\ 
. \ Q 
i a 
to eo 
~ \$ : 
N A ——= 


o=- 


3500 4000 4500 A 


Puc. 1. Pacnpeyenenne 9Hepruu B HelpepbIBHOM cmeKTpe 


M3 ta6n. 1 cnefyet, uTo 1 JlocTuraeT OobIIHX 3HaYeHHH yrKe TaM, Tye Mo 
Bemy ellie He Jos2KHO ObITb MHUMOTO HelpepbIBHOrO CnekTpa — HempepbIBHO 
emuccun. Ha pwc. | npesctTaBsieHb! JaHHble O paclipefeseHuu 9HEprHy B Helpe- 
PbIBHBIX cnekTpax AG Dra, NX Mon u VY Ori B o6acTH Bown Kopoue 4400 A, 
3aHMCTBOBaHHbIe H3 pador (4, °), H HOPMMpOBaHHble TaKHM OO6pa30M, 4TO HH- 
TCHCHBHOCTH coBlagaioT y A 4400 A. PaccmorpeHve KpuBbIxX puc. | NMoKasbl- 
BaeT, 4TO JJIMHa BOJIHbI HavaJid HeMpepbIBHOM SMHCCHH B Pa3HbIX CJlyyaAX pas- 
JIM4Ha M MeHAeTCA B MCCJeAOBaHHbIX CHeKTpax NpumepHo oT 3800 Jo 4100 A. IIpu 
3TOM Hau¥aJlo SMHCCHM, KaK ye OblJIO OTMe4eHO B cstyyae AG Dra (*), no-BHyH- 
MOMY, 3aBHCHT OT aOCOJNOTHOM HHTCHCHBHOCTH HellpepbIBHOH SMUCCHH, CMellla- 
ACb B CTOPOHY AIMHHBIX BOJH C Bo3pacTaHHem NocJeqHeH. B nomb3y Takoro 
BbIBOJa, HaM KavKeTCA, TOBOPHT HM CpaBHeHHe Tpex pacipeflenenHu TIA 
NX/Mon, npuBeeHubix Ha puc. |. 

* OTMeTuM, YTO IIpeACTaBsAeTCA COMHUTEMbHOH PeasbHOCTb NpuHATOrO B padote Bema 3na- 


‘YeHHS TypOyMeHTHOH CKOpOCcTH AIA aTOMOB Bogopogra (50 Km/cek). 
669 


JIpyroe Jonyujenve Bema — 0 TOM, UTO MHTCHCHBHOCTD HelIpepbIBHOH 9MUC 
CHM MlallaeT, HauHHad C PpaHHllbl OasbMepoBCKOH CepHH, HeoOxoAuMoe AA er 
THMOTe3bI H ECTECTBEHHBIM OOPasoM BbITeKalolilee H3 Hee, HYKaeTcA B labHeH 
wie mpoBepKe. Bo BCAKOM CJlydae, OHO He CJleyeT OMHO3HAYHO M3 WaHHbl 
Bema fia NX Mon, mpejcTaBsJieHHbIx Ha puc. 1; NocleqHve B 3TOM OTHOLIeHH 
pa3HOpeunBHI. 

Hakonell, CJIMAHMe SMUCCHOHHBIX JIMHMM He B COCTOAHHH OOBACHKTh CHJIbHY 
NoMApH3alulo ybTpaduoseTroBoro usvyyenua 3Be3qEr NX Mon (34 uv 55% Aa 
JByX Hoel HaOmOJeHHH), OTKpbITyiO HeqaBHo Xyurepom u Kpouom (*). Eca 
TIpH 2/IMMCONaIbHOM paciipedeleHHH CKOpocTeH 93JIeKTPOHOB H CTaJIKH: 
BalOUlMXCA HOHOB HIM Mp OAHOCTOpOHHeM JIBHXKeHHH BOSOy2XKalOulMx YacTH 
culekyeT OKUMaTh NoMApH3alluIo u3ssyyeHuA (°), TO B ONTHYeCKH TOJICTOM CJIO 
OHa O4eHb ObICTPO JosOKHa UuCYe3HYyTb. Bovibiad oNTHYeCKaAH TOJIMIMHa, YT 
Kpaline HeoOxofuMo Jia runotesbl Bema, NpHBOAMT K OoJIbUOMy 4MCIy pac- 
CeAHH, BCJIeICTBHe Yero MpowCcXoAMT enouApH3aluA ussyYeHua. Cuelye 
oco6o Mo,YepKHYTb, YTO CHbHO MOJIAPH30BaHHoe U3JIyYeHHe OTHOCHTCA K y4a- 
ctky 3200—3700 A (7), pacmojoxXeHHOMY HOUTH WeJIMKOM 3a rpaHhieH cepuu 
Banepa. IIpu stom BecbMa XapakTepHO HaOJOJaeMoe BOspacTaHHe cTelleHh 
NOMAPH3alluu Mp BospacTaHHH APKOCTH 3Be3bl B YJIbTpacposleTe, T. €. HH- 
TCHCMBHOCTH HelpepbIBHOM IMHCCHH. OTH (akTbI MpoTHBOPeUaT JonyuleHHio Bema 
O NafleHHM HHTCHCHBHOCTH 3MHCCHH 3a Mpesesiom cepun BabMepa. | 

Takum o0pa30M, BeCb KOMIMJIeKC HaOJOMaeMbIxX OCOOeHHOCTeH H3JIyYYeHH 
3Be3]l C HeMpepbIBHOH IMHCCHeH B CMeKTpax TPYAHO OODACHUTb CJIMAHHEM 9MHC 
CHOHHbIX JIMHHM V3-3a pa3spelllaollel CHJIbl cmeKTporpada. OwHako cama He 
CJIMAHHA JIMHHH — CJIMAHHA, BO3MOXKHO, (PU3HYeCKOH MpHposbl — 3acJlyxKHu 
BaeT BHHM@HHA*, MOCKOJbKY OOJIACTb KOPOTKOBOJIHOBOH HelpepbIBHOH IMHCCH 
BO BC€X H3BeCTHBIX CJIYYaAX YaCTHUHO TlepeKpPbIBaeTCA OONACTbIO BLICOKUX Wie 
HOB OaJIbMepOBCKOH cepHH. 

B 3akul0ueHHe 3aMeTHM, STO MpH cupaBelwMBocTH HHTepnpetawuu Beme 
OCTaeTCA OTKPBITHIM BOTIPOC OO 9HEPrHH, HeEOOXOAUMOH WIA BO3OYKTeHHA BOLO 
POAHbIX ATOMOB B OMTHYECKH TOJICTOM CJIOe BOKPYF 3Be3bl. CueqoOBaTeJIbHO, 
OHA He MPOTHBOPeyHT MpecTaBJIeHHIO O TOM, YTO HelpepbIBHaA QIMUCCHH 
ABJACTCA Pe3YJIbTATOM IIpoOllecCOB HeMOcpeACTBEHHOFO OCBOOOKAeHUA TUCK per 
HbIX NMOpPWHH 3Be3{HOH SHEP BO BHELWHUX CJIOAX 3Be3fbI (*). 

Axstop BbipaxKaer OlarofapHoctb K. I. Bemy, mo6esno mpesocraBuBiliemy 
BO3MOXKHOCTh MO3HAKOMUTLCA C pesyJIbTaTaMM eFo UcCseMOBaHHA MO UX ony6- 
JMKoBaHuA, HB. A. AmMOapllymMany 3a pA WeHHbIX 3ameuaHHi. 


Biopakanckas acTpotbu3suueckaa oOcepBaTopux Tlocrynuto 
Axajemuu Hayk ApmCCP 28 XI 1957 


HMTHPOBAHHAA JIMTEPATYPA 


1B. A. AMOapuymsau, Coo6m. Biopakanck. o6ceps., 13 (1953). % G. Haro, 
G. Herbig, Bol. Obs. Tonanzintla y Tacubaya, 12, 33 (1955). 3 JI. B. Mup30a 4H, 
TAH, 105, No 5, 928 (1955). # JI. B. Mu p30 8 4, Coo6m. Bropakanck. o6ceps., 19 (1956). 
°T.XepO6ur, Coopx. Hecraunonapupie 3Be3qp1, Epepan, 1957, crp. 37. ® K.H.Béhm, 


Zs. f. Ap. (1957) (in litt... 7 K. Hunger, G.-E. Kron,’Publ. Astron. Soc. Pacif., 69) 
347 (1957). 


* H. M. Topgou coo6ui1 Ham, YTo OTMeYeHHEIe BbILe OCOFEHHOCTH HeNpepbIBHOl IMHCCHH,. 
B YaCTHOCTH CHJIbHYIO MOJAPH3allH10, MOAKHO KAYECTBEHHO YJOBJICTBOPHTEbHO OODACHHTH C T10- 
MOULbIO pa3BHTOH HM TeEOPHH MepeH3JyYeHHA BOLOPOAHbIMM ATOMAMH CHHXPOTPOHHOPO H3yYeHHs 
PCATHBUCTCKUX JCKTPOHOB. 
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Aornage Akagwemuu nayrx CCCP 
| 1958. Tom 119, Ne 4 


PH3SHKA 


WM. B. AJIEKCAH]POB 


BbIGVHCJIEHHE KOHCTAHTbI AXEPHOTO 
MATHUTHOFO SKPAHHPOBAHHA 


(ITpedcmaeaeno axademuxom B. H. Kondpambessim 7 XII 1957) 


Ja pacuiMppoBKH CHeKTpOB AepHOrO MaFHUTHOFO pe3OHaHCa BaxKHO 3HaTb 
MOCTOAHHY!O MarHUTHOrO SKpaHHpoBaHHA o, KOTOpad oMpesemAer BemM4UnHy 
XHMHYeCKOrO CABHTa JIMHHH. CyllecTBYIOT Ba OCHOBHBIX MeTOJla BbIUHCJICHHA co. 
Tlepsprt (*) ocHoBaH Ha TeOPHH BO3MYLLeHUH HU TpeOyeT 3HaHHA BOJIHOBBIX (PYHK- 
WMH BCeX BOSOYKCHHDIX BIEKTPOHHBIX COCTOAHHH MoseKysbl. Bropolt MeToy (?) 
HcMoJb3yeT BapHalWOHHbIH MpHHUMM, H WA elo NpHMeHeHHA HY2KHO JlocTa- 
TOUHO TOUHO 3HaTb BOJIHOBY!IO (PYHKUMIO OCHOBHOTO COCTOAHMA, TaK Kak JA 
BbIYHCJICHHA O MIPHXOMUTCA OpaTb BTOPY!IO MPOH3BOAHYIO OT BOJIHOBOH (pyHKUHH. 
Ho BouJHoBble (YHKUHN BoO3OyKeHHBIX COCTOAHHH OObIMHO HeH3BeCTHHI; ompe- 
[eUTb C OOO CTeMeHbIO TOUHOCTH BOJIHOBY!O CPYHKILMIO OCHOBHOTO COCcTOA- 
HUA TOKe He yaeTcA, Tak 4YTO 06a MeTOa HeMb3A CUMTAaTb Haex*KubIMH. IIpes- 
JIaraeMblii B HaCTOAUeH paOoTe cio0coO BLIUHCJIEHHA 6 OCHOBaH Ha MeTOJe MOJIe- 
KYJIAPHBIX OpOurT. 

PaccMOTpHM MovJleKyJy, HaXOJAULyIocA B OJHOPOAHOM BHELIHeM MarHHTHOM 
Houle Ff; WyTb » — MarHHTHBIH MOMeHT Afpa, AIA KOTOPOTLO BEIMMCAeTCA 9KPa- 
HUpoBanue. Torya raMMJIbTOHHaH MOJIeKYVJIbI (pH HeMOLBHKHBIX Apax) WMeeT 
Bu 

A g \2 
H = Si(pp +S ave +2 ary +, (1) 


Us ae 
Z 


roe V’ —noTeHiMabHad 3HeEprHaA 9JIEKTPOHOB HU sAep; AZ, A} — 3Hagenua 
-BEKTOPHbIX NOTeHUMaJIOB (B TOUKe, Te HaXOJHTCA 2JIeEKTPOH C HOMepoM 1) 
BHelIHeroO MarHHTHOoro noua AH MU MONA, CcO3aBaeMOrO MarHUTHbIM MOMeHTOM 
“sjlpa uw, COOTBETCTBeEHHO. 
Ganuiem (1) B Buse 


f= Mog Set La ark, 8 
pyc o) , } ; Par 
fy — > D(p, + 2 AP) +V". (3) 


t 


B sbipaxkenuu (2) wienbi, comepramme Af u (A;)? Oygqem paccmaTpHBaTb 
| Kak BOSMYLLeHHe. TlocraHopka 3aayM OT/MYaeTCH OT pa6ot Psmcn (*) Tem, 
| ¥TO B HEBO3MYIILeHHbIM raMHJIbTOHHaH Ho BKJMOUeHO B3aMMOselicTBHe IJIEKTPOHOB 
¢ BHeUIHMM MarHHTHbIM mosiem. Ilosromy co6cTBeHHble (pyHKIHH Y, HeBo3smMy- 
ULeHHOTO TaMMJIbTOHHaHa 3aBucaT oT Ff. Pas0xKUM $n B pA MO cremenim 7: 


—— 


Vn a Ma HI. (4) 
q=0 
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SanvcaB Tenepb B MepBOM NpHOsMKeHHM SHEPrMlo BOSMYILeHHA M OCTABJIA4 
B MOJYYMBIIEMCA BbIPaXKeHHH TOJIbKO UWeHbI, MPOMOPUMOHAbHbIe UI’, Haliye 


J\JId KOHCTAHTbI 9KPAHHPOBaHhA 
1 
°, = oa fae (YO de) + | 


+ (¥P"| Deal] ae"), 4 23, [deat [of (5) 


re A—NapaMetTp, OMpejleJAIOMIHH OPHeHTAaLlMIO MOJICKyJIbl OTHOCHTeJIbHO BHELL+ 
Hero mova (HampuMep, 2uepoBbr yruibl). B cHCTeMe KOOPAMHaT, XeCTKG 
CBA3AHHO C OCTOBOM MOJI€KYyJIbl, OT A 3aBHCHT He TOJIbKO BH ONepaTopo 
Ave , Av, no u dbynxuua bf). Mostomy we yqaercs mpousBecTH B OOLULeM BUIE 
ycpeHeHHA BbIpaxkeHud (5) MO BCeM OpHeHTalMAiM, MOKa He yCTaHOBJIeH 
B SABHOM BAe 3aBacumocTh oy) or h. SamMeruM, uTO B BbIpPaxenun (5) mepBbiit 
yyIeH B TOUHOCTH paBeH JHaMarHHTHOMy JeHy cbopMysibl Pamcu (7), a OB 
MOCJI€IHUX COOTBeETCTBYIOT TapaMarHHTHOH YacTH sTOM POpMyVIbI. | 

Urax, HY 2KHO HaliTH PyHKWMA vy uv vo, T. e. Halira co6cTBeHHYyI0 tpyHKuM 
omepatopa Hy c TOYHOCTBIO JO YeHOR MepBoro nopanKa no H. Sry pywKun 
MbI OyjleCM HCKATb MO MeTOMy, CXOJHOMY C Mpeiox%KeHHbIM B padoTax JIoH- 

A} bs . 

joua u Ilona (*). 3amenum Ho Ha OJHOIIEKTPOHHBIN OMepaTop: 


A 4 1 
Hy = sr (p+ SA) + Ven, (6 


roe V o—norenivan sadcPeKTHBHOrO MOJIA, B KOTOPOM JIBHXKeETCA 3JIeKTPOH 
Tak KaK MbI OyJ@M HCKaTb pellieHwe ypaBHeHHa 


Hobn ae Eady ( 


B BUe JIMHeMHOH KOMOHHaUHH aTOMHBIX OpOUT, TO yOOHO 3amucaTb Vez cue 
JLYIOWLHM OOpa30M: 


Davat 


aa 


Vig Un (re) ce Ve (& 
B 


rye Ug(rg)—cdepwueckH CHMMeTpHuHast uacTb 9adcdbeKTHBHOrTO MOTeHIMawa 
atomMa B, a ua V ypaBuenve (8) cryxKHT ompezemeHuem. 


_ Vurem tenepp $, B Buse: 
bn = D1 DCH, Opps (9) 
Bok 


mpuuem Dg, YOBJeTBOpAeT ypaBHeHHIO 
N 2 
Ee (p as a AZ) + Up (rs)| Depp = EgrDpzr. (10)) 


KosppulnenTl ch, Onpeyesis0oTCA OOBIYHEIM OOpasom (cM., Halpumep, (°)) 
C MOMOU{bIO Pel€HHA BeKOBOTO yPaBHeHHA, eCJIM TOJIbKO M3BeCTHBI (byHK- 
un Dp: SaMeTuM, YTO H3 BbIparKeHun (9) culexyer, TO Dgp WocTaTOUHO! 
BBIVHCJIMTb C TOUHOCTbIO JO YWIeCHOB NepBoro nopAAKa no FF (c ITOK TOUHOCTHIO 
HY2KHO 3HaTb tn). Ho sTo o3Hayaer, TO B ypaBHeHuM (10) MoxHO onycTHTb 


cae (A%)2, Tak Kak OH Nponopunonasien F/°. Ypapneuue (10) nepexo,urt 


TOra B ypaBHeHve 


E- pie —AXp ale Us| gr = EprDagr. (11); 


Ucnom3ya To o6cTosTembcTBO, TO pH samene AZ na AM + grad f 


! be 
yHkunn Dg, nepexogat B Dg, exp ( — i). JerkO BUJeTb, YTO pemeHne 
—ypapyenna (11) ectp 


_ © ie A hs 
Og, = Dg, exp |— Tin (yXz— x¥p)} yey anew aay Mpr. (12) 
| B spipaxennn (12) BBegenb crleqyioulue o603HaueHua: Xg, Yg— Koopyu- 
HaTBI sifpa B B cucreMe KOOpyuHAaT XYZ, OCb z KOTOpOH coBMaqaeT c Ha- 


Cc 0 
lipaBuleHweM BHellHero oma 7; Dp, —co6cTBeHHaa (byHKuus onepaTopos 


Bi y: ae A : ) ) 
i ae + Ugu m,,=—ih (x, ae pe ax; )? TIpH¥eM HayaJlIO CHCTeMBI 


) KOOPAHHAT X,Y ,Z, HAXOJMTCH B TOM Ke TOUKe, YTO HU Apo B, a ocu stoli 
; 0 
CMCTEMbI NapaJWIeIbHbI OcAM xyz; Eg, u Mgr — coOcTBeHHbIe 3HayeHUs onepa- 


a a c 
TOPOB // gH Mz, COOTBETCTBeEHHO, Kpome Toro, MbI Novlaraem AZ — H (— y, x, 0). 


B BeKOBOe ypaBHeHHe, C MOMOILbIO KOTOpOrO oMmpexesiOTCA Ch,» BXOLAT 
' ~\ Bk Bk * 
| MaTpHUHbIe 9eMeHTHI (/71y)a77 H Sg = \ Oper dt. C TOUHOCTHIO JO WJIeHOB 


nopaka Ff uMeem: 


(H)ate =\ (Ede + Daal $V) OF Oy de — 


Bb" B’ 


—H \ {ge (YX ax —*Y ne) (Eb +S) Ug +V)— — Moree} Df, Dbn de: 


B’ + B’ 


(13) 


SB = \t = Se (YX par — xY pp} Der Den de, 


rae Xge = Xg— Xp, Yax = VYa— YB. 
Onpejesme ch, HW IpeqcTaBuB (B COOTBETCTBHH C passox%eHHem (4)) p, B Bue 


b, = vy. + Hi’, moxno no dopmyse (5) BIUCIMTS 3, H, YCpeQHHB 10 BCeM 
| OpHeHTalluaAM i, NOJYYHTbh KOHCTaHTy MarHHTHOrO 9KpaHMpoBaHHA o *. 

| TakuM oOpa30M, 3afaua O BbIUHCJICHHH o CBOJMTCA K pacueTy MpHMepHO 
} Takoli xe CTeNeHH TPyAHOCTH, KaK HM OMpeesleHve BOJIHOBO (yHKUMH m0 
| MeTONY MOJIEKYJIAPHBIX OpOHT. 

B xkatecTBe TIpHMepa MpHMeHeHHA W3JIO%KeHHOrTO MeTOJa MbI BbIYHCJINJIA 
-KOHCTAHTY M@rHHTHOrO 9KPaHHPOBaHHA MpOTOHAa B MOJIeKyJIe BOMOpoMa, HCMOJIb- 
|3ya mpocrefmult Bug sdceKTHBHoro noTeHiimaa. WMeHHo, MbI cura 


e? e 
Vetr = —-— ———, TH Fay Tp— PACCTOAHUA OT SJIEKTPOHA NO MIPOTOHOB a H b. 

j a b 
) — sa 0 —r = 
B kauectBe aTOMHbIX OpOuT Gpaucb Pynkunn Dy = e "2 / VruDj=e%/Vr. 


| Beraucnenve faeT o = og— op, MpHYeM IA NapaMarHUTHOH YacTH op Mouy- 
yaeTCA BbIpayKeHHe 


ee 4 oe {R\? (2 
SS SC — 2 (R] do) ae aS pa 
Sp — “3me® (2 22S) al i (2 (2) ae Ap 


See 


+1\], (14) 


- n 0 ' é 
* Ec w3BeCTHBI sHMeHHEIe KOMOMHAaLHH pO = Dd) c220%,, mpeycraBaswoiine codok 
BR : 
: 1 
} MovlekymapHble opOuTH pH Gf = 0, TO MOXKHO HaHTH B ABHOM Buse 3aBHCHMOCTb pit) OT A 
| mponsBecTH ycfpeAHeHHe (opmysbI (5) Mo BceM OpHeHTallHsM. Tlomy4aronjeeca BbIparkeHHe 
Jas 6 B OOULEM Cuy4ae CJHLIKOM TpOMO3AKO, H Mb! ero He MPHBOAHM. 


14 3axas 205 oe 


raeS =| °° dz; R — paBHOBeCHOe paccTOAHHe MeXK AY MPOTOHAMU; Ay — OOpoB- 


ckuit paguyc. J[maMarHvTHad YacTb og HMeeT TOT 2%Ke BUA, YTO H B SopMywie 
Pomen (?). 

Mero MOJIeKYJISIpHEIX OpOUT (B Hallem MpHOsM2xKeHMM) WaeT Aid R 3HaveHHe | 
R = 1,6 a (*). Torna og= 2,77-10°, op= 0,40-10°°u o=2,37-10°5. Baas aKcrle- 
PHMeHTaJIbHoe 3HayeHue KR = 1,4), NOMYYHM: og = 2,03 010 "ro, == 0100-10 ee 
o = 2,45-10°%. Ecam ucmomb30BaTb B KayecTBe (PYHKIUMH OCHOBHOrO COCTOAHMA 
pe (DO == iD; ) /(2+2S), To BapwallMOHHbIi MeToq jaeT mpu R = 154 aos 
og = 283-105, op =0,13-10% uw o=2,70-10% (7). Pacuer Pomcn, mpH 
KOTOPOM 3HaveHHe op OMpeeMAIOCb KOCBEHHbIM OOPa30M H3 SKCIePHMeHTAaJIBHBIX 
JAHHBIX , IIPHBOAUT K PesysIbTATYy: ¢g=3,24-10-5,o,=0,56- 10 °uo=2,68-10 9/7). 
TakuM O6pa30M, Halll MeTO, aeT WIA BeJIMUMHbI 9p, HECKOJIBKO JIY4- 
lee corslacoBaHve C MosyenomMeHouiormyeckuM pe3yJibTaromM Psamcu, eM 
BapHalMoHHbii. Uro KacaeTca [\MaMarHuTHOM YacTH 9g, TO ee€ 3HayeHHe MIpH 
JHOOOM MeTOye pacueTa ompeseneTca BOHOBOH (byHKUMeH MOJIeKyJIbI Mp 
OTCYTCTBHH BHelHerO MarHuTHOorO NOI. Hao OroBOpHTbCH, YTO sy H Gp 


B OTJ@JIbHOCTH 3aBHCAT OT BbIOOPa BEKTOPHOrO MOTeHLWMavIa AH (B TO BpeMs | 
KaK o = dg—-Op, Pa3syMeeTCH, He 3aBHCHT OT Bula AZ). Bo pcex pacuerax, 


KH | 
pe3yJIbTaTbI KOTOPbIX ObIJIM MPHBeAeHbI, CUHTAeTCH UTO AK = (= Is XO), 


MpH4ueM HavaslO KOOPAMHaT HaXOJUTCA B TOM %Ke TOUKe, 4YTO WH SKPaHupyemoe 
sI\pO. 
Axstop 6s1arogfapur mpod. H. JI. CoxosmoBa 3a MHOrOUNCJIeHHbIe OOCy2KTeHuS | 
JJaHHOM paodorHl. 


VMuctutyT xHMMyeckonH u3nku Toerymust0 
Akxanemuu Hayk CCCP 29 XI 1957 


HMTHPOBAHHAS JIATEPATYPA 


1N. E. Ramsey, Phys. Rev., 77, 567 (1950); 78, 699 (1950); 83, 540 (1951); 86, 
243 (1952). #2 J. F. Hoenig, J.O.Hirschfelder, J. Chem. Phys.; 23; 474 (1955) 
B.R.McGarvey,J.Chem. Phys., 26, 221 (1957); 27, 68 (1957). ® F. London, Phys. 
Radium, ‘8, 397 (1937); J. A. Pople, Proc. Roy. Soc, A, 239, 541. (1957) 
4T. Teapmau, Ksautopanh xumus, 1937. Poe OED MI Te WH. Yourep, 
TI. Kum6aaa, Kesantopanx xumua, ra. XI, 1948. 
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Horsaye Akayemun nayr CICICP 
1958. Tom 119, Ne 4 


PH3SHKA 


HW. A. KBACHHKOB 


MIPHMEHEHWHE BAPHALLMOHHOrO TIPAHLANA B TEOPHH 
CBEPXIIPOBOAJHMOCTH 


(IIpedcmaeaexo axademuxom H. H. Bozoatw6oeom 30 XI 1957) 


B mpeabiqymeli sametKe (1) C MOMOUIbIO BapHallHOHHOrO MpwAuuna Oplivi 
| MCCJIENOBaHbI TePMOJMHAaMMueCKHe CBOMCTBA CBePXMpOBOYALeH CHCTeMbI Ha 
} ocHOBe HOBOrO MeToya H. H. Borosmo6opa B Teopun cBepxnpoBogumocrn (2). 

Kak OKa3asl0Cb, MOJyYeHHbIe pH STOM pe3ybTATbI WaBasIM XOpoulee mpey- 
cTaBsieHHe 06 acHMMTOTHYeCKH TOUHOM (mph V-+co, N->co, N/v=const) 
‘pelueHuH H3yyaemoH mpo6sempI (°). 
) B HactosmeH pa6oTe MpvMeHHM BapHallHOHHbIM MpHHUWM K CHCTeMe, ra- 
Se ae KoTopoh H wmeeT Oowee OOWHH BH, YeEM paCCMOTPeHHbIM B pa- 
ore..(*): 


HAIN = DYE by iat Ons — 7 Ik a, Aine, nla tH 
ks kk’ 
(1) 


P4 
Fay / + + 
he V 2 J (f, R’, q) FO ct sh hl +06 I,’ 
R#k’, g#0 


“rye, B uacTHOCTH: 
J(k, k’) = J6(k) 6 (h’), J (Rk, FR’, g) = JO(R) 9 (k') 6 (k—q) 6 (R’—q), (2) 


0, |&(k)| >; 
J u m—napametppt Bapauna, 4— xumuyeckui noTeniuan. B orimune ot 


pa6oTb (*), rae YUHTbIBaOCb TObKO B3aMMOfeHCTBHe Map 9JIEKTPOHOB C 
MIPOTHBONONOKH‘IMA MITyJIbCaMH, B YTaMMIbTOHMaHe (1) paccmMaTpuBaloTcA 


Take WleHbI c gO. 
Cneqya ocHoBHoii uyee pador H. H. BoromoSosa, mepeiizem B (1) K Ho- 


BbIM (bepMH-oMlepaTopaM, COBePLIMB KaHOHMYeCKOe Mpeodpa3sos ale 


an yet 2 ee 
a =U, %, Uf), UF a Me In, (3) 


—_ ae 
Ay 1), = UX ng T Un%ay ah, 


BeuecrBeHuble (pyHKUMH Up, WH Uz MOKA He ONpefeJieHbl. Tlonyuum: 


H—)N =U + DifA(R) (ee) + Hime) + BA) (apogt + Masta) — 


ko “ko 
k 
ees: lat ot 
me > J (R, BR’) {U,0, (4 ng F er) — He% erro + ura at} x 
heh! 
, 
X {Ups (Ogun FH His ner) — Haro ary + VE Myr Xpigt +H, (4) 
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TALE 
U = Dd) E(k) 202 — Dh u,0,C (2), 
} 


R k 


A (k) = & (k) (u2 — 02) + 2u,0,C (Rk), B(k) = 25 (hk) u,v, — (up— 07) C (A), (9) 


Cia Dy Jk, k’) a, 


CornmacHo BapualwuonHomy mpwHuany H. H. Boromodopa (*) uMeem: 
WV = — 6InSp fe-(#—4) 19) < — 6 In Sp {e—0l 9} + 
SPA die ato) Cmte OPAC Met eS 3 (6) 


B xauectse H, BbiGepem B (4) KBaflpaTHuHy!o NO onepaTopam « (opmMy 


= DA (B) (4h ag + Mar) + BUR) (2rfaihs + %p%nq)} + const, (7), 
- | 


mpuwyemM MOCTOAHHOe cylaraeMoe OyeT BbIOPpAaHO B laJIbHeHiWeM H3 CcoOOpaxe- 
Hui yqoOctBa. B mpaBylo 4acTb BbIparkKeHua (6) BXOAAT (yYHKUMH Up, HU Vp, 
BBITIOJHAIOMLME POJIb BAapPAallMOHHbIX TMapaMeTPOB, YpaBleHA Js KOTOPHIX, 
MOXKHO NOJYYHTh W3 TpeOOBaHiA MHNMMyMa BepXHeH TpaHullbl Y. [na Bbl-; 
YMCCHHA BbIpaxkeHun (6) yoOuO MepelitH K MpecTaByieHHio, B KOTOpOM /1, 
fluaroHasbHo. HerpyyqHo yOennTpes, 4TO AIA 9TOrO Hajo BOCIIONIb3OBATCH 
mpeoOpa3s0BaHiem 


Sa eam APro ee Mn Pity hae iPr or MnBio» Mi ae i, =1, (3) 


mpwueM }, ML, MpeCTaBAAOT COOOM AOBOJIbHO COX*RHbIe (PYHKUMM OT UW, H YU, 


\ 
w= 1—w= (1+ 48 _), (9) 
V AX(k) + Bk) 

YuteM, 4uTO HeMaroHaJIbHble M0 aMmiuTyqaM B CJlaraeMble B BbIPaxKeHuH 
ff —KN — H,, crTostem BO BTOpoM cylaraemom (6), Hoce onepauuu Sp 6ypyT 
paBHbI HYJIIO, MOITOMY B ABaxKbI NpeoOpasoBaHHOM raMuJIbTOHUaHe (1) TaKue 
yleHbI OyAyT OMyUleHbl, HM MbI OyJeM B aIbHeHieM paccMaTpuBaTb MOJly- 
YeHHbIN TAKUM OOpasom sppeKTMBHDIT raMubTOHHaH. JlerkO BUeTb, YTO MpH 
3TOM BKJIay, oT cymMbI #7’ Takxke OyjeT HyeBbIM. Bpipaxkenue Ja acbpeKTuB- | 
HOrO TaMHJIbTOHHaHa elle Oovlee ympocTutTca, eCIH OT YNCe 3anoHeHHA | 
8+8 = 0; | mepelirm K u3sHHrOoBCcKHM CHMBOJIaM o = + 1: 


| 


6,, +36 

Phot Pata oe (10) 

Torya | 

+o © C2 (k) o,, +o 

Ho De & (k C2(k neers yEETee 

, C (k) C(k’) ” Spo + Spy Spry + Ope | 

ee y) k’) L | 

7 >» V &2(k) + C? (Rk) V & (k’) +C2 (k’) 2 2 » (It) 
mpuyem, cormacHo (7), Hy uMeer But: 

i a oe 
Ho= — VPA TOE a (12) 
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HHTepecho 3aMeTHTb, 4TO B TaKOi 3alucH ramuubTOHMaHa BapHallHOHHbIe 
@yHKUMM u, HU Up BXOAAT TOMbKO B Bue KomOnHaLMH C(k). J\na noren- 


Umana ‘’, KoToppili nosaraerca paBHbIM MmpaBoll yactu (6), mMomy4aem 


Bee Ina Oe) a 
k k 


C2 (k) V &2(k)-+ C2 (k) 1 C(k 
ERS RE ca (oa H(t mane Ste 
2 V &(k) + C2(h) 20 a 2 oe) V &(k) + C2(R) 
C (k’) V E(k) CHR), VER) TCR) 
RGENETS th mn th t (13) 


MunuMusiipys” 3TO BbIpaxenue mo C(k), OyqemM HMeTb ypaBHeHue: 


Bhi! C (k’) VER) + CAR’) 
C(k) = 3; DJ (R, —— ae 
se we OTE om Bt me 


pellienHe KOTOporo MpH NofcTaHoBKe ero B (13) NomHocTbIO Joonpenemser 
TepMOAMHaMHYecKHH oTentuan V. 

Takum o6pa3oMm, mp o6paOoTKe ramuuibTonMana (1) BapHallMoHHbIM MeTOJIOM 
yaCTb B3avMOJelicTBHA H’ oKa3amaCcb HeCyUeCTBeHHOM, B TO BPeMA Kak B3aH- 
MOMeHCTBHe Map YacTHI C MpOTHBONOJOXKHIMH MMIMysIbCaMH WM CNMHaMH 
ABJIACTCA OCHOBHBIM. IIpu 9TOM MbI NpHWH K pesysbTaTam (13) u (14), KoToppIe 
aCHMIITOTHYeCKH TOUHBI (*) A YypolleHHow Mosemu cBepxMpoBos- 
)HuKa. CylelyeT MomyepKHYTb, YTO MOJYYeHHbIe pesyMbTAaTbI ABJAIOTCA cueL- 
)CTBHeM ciellMduyeckoro Bbi6opa Ho corsacuo (7). 
| AnaJiorMunad CHTyallua wMesla MecTO MpH paccmoTpenuu TelizenOepros- 
}cCKoH HW H3HHTOBCKOM MojeJeH deppoMarHeTuKa, Fle Mpu HanOoJiee MpocToM BBI- 
}6ope Ho BapvallMoHHbIt NpUHIHN NpHBosus B OGOUX CyYaAX K OAMHAKOBbIM 
pe3ybTaTaM. 
| B 3amerke (') 3aaua 0 TepMOJHHaMHKe CBepXMpoBOAHNKa pelasiacb Oovslee 
}TpyObim cnocoOoM, a HMeHHO, NepenyTbiBaHve oMepaTopoB (3) C4HTaJOCb 3a- 
| HAHHbIM C CaMoro Ha4daJia B TOM BHJle, B KOTOPOM OHO OCYLUIeCTBJIAeTCA NpK 
§ =0, a Bce H3MeHeEHHA, BOSHUKAIOLIMe B CHCTEME C POCTOM TeMMepaTy pbl, YUHTHI- 
) BaJIMCb C NOMOMWbiO HaHGoJlee NOAXoAAllero BLIOOpa HYWeBOrO FaMHJbTOHMaHa. 
JlelicTBuTebHO, eCM B raMusbTOHMaHe (11) cuntaTb C(k) He 3aBHCALLHM OT 
>TeMMepaTypbl, a B KavecTBe Ho BbIOpaTb BbIparxKeHHe 


Hy= — SEHR , (15) 
k 


TO, MpOBOAA BbIUHCJIeHHe BepxXHeH TpaHHIbl TepMOAMHaMM4eCKOroO NoTenlaa 
B (6) 1 MuHuMusupys ee no E(k), Nosy4uM OCHOBHbIe COOTHOMMeHHA padoTEl (*). 

B 3aksouenve BbIparKato rilyOoky!0 OsaroflapHocTb aka. H. H. Boro.sto- 
6opy u B. B. Toumauesy 3a o6cy2KeHHe HW COBeTbI, KOTOPbIMH A MOJIb3OBaJICA 


pu HanvcaHHu HacTOAeH padorHl. 
Tloerymuao0 
25 XI 1957 


UHMTHPOBAHHASA JIATEPATYPA 


LTA, Ne Huxkos, JAH, 119, Ne3 (1958). 2 H.H. Boroaw6osn, KOTO, 
is4, Bp. 1 (1958); B. B. Toamaues, C. B. Ta6ank os, MST, 34, 3. | (1958). 

H nmi60B, J. H. 3y6apes, lO. A. WepxKoBHUKoOB, JAH, 117, 
WV. A. Kpacuuxos, JAH, 110, 755 (1956). 
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Jloxxagn Akangemunu nayr CCCP 
1958. Tom 119, Ne 4 


PH3BHKA. 


B. A. MOCKAJIEHKO 


SHEPrHAIKCHTOHA B WOHHbIX KPHCTAJIJIAX 


(IIpedcmasaexo axademuxom H. H. BoeoawSoeeim 29 XI 1957) 


Queprua SKCHTOHA B HOHHBIX KpHcTalax C yYeTOM MHepWHOHHOH MOJIApH- | 
3al\HH KDPHCTaJJIMYeCKOH pelleTKH BbIUMCIAIaCcb =pAQOM aBTopoB (1°). 
Taken (4) u A. Kacnan cqenaiu neppele NOMbITKH NOJYYNT OOnee BbIPaxKeHHe 
Wid 3HeEprHu OCHOBHOTO COCTOSHHA SKCHTOHA pH MPOW3BOJIbHbIX CBSA3SAX. | 
Dru padorbl He pelllaloT MOJIHOCTbIO YKa3aHHOrO BOMpoca. 

B nacroslileH 3aMeTKe BbIBOJMTCA BbIpaxkeHve JIA 2Heprun u s:pPpekTHBHOH 
MAaCCbl 3KCHTOHA, JIMINe€HHOe OFrpaHHyYeHuH MO BeJIMYHHe KOHCTAHTb! CBA3H H 
TemiepaTypbl. Ora 3ajlaya WA NOAponHa Oplia pewena B (°). Tamusbpronuan 
CHCTeMbI WMeeT BUI 


+ SIE (fata, + SAeti® (erste — e-intt) 4k, cu], (1) 


rye M =m, + m,—cymMMa ospPeKTHBHBIX MaCC 9JIEKTpOHa H AbIPKH; p.— UX 
mpupeyqeHHant Macca; o,=m,/M; R, P—xoopyunata wu UMMysbe WeHTpa 


TAXKeECTH SKCHTOHA;, *, P — KOOPAMHAaTa HW UMITYJIbC, OMMChIBAIONLNe BHYTPeHHee 


JIBUXKeHHe IKCHTOHA; ar, a, — oepaToppl Bose fa donoHop; E = ho; 
c é y 
©—pefesbHad yacroTa onMTMyecKHx KOweOaHuH; A; = — ia / a : 
ul 4 
c= —-——; *—kBalpar MoKasaTeA MpeJIOMJIeHHA; ¢ — TMSeKTpHYecKas | 


NOCTOAHHAA. Jaa BbIUMCJICHHA CTATHCTHUeCKOM CYMMBI | 
Fir OB ees Pie a (2) 


BOCIOJIb3yeMCA ee MpecTaBsIeHHeM MIpH MOMONH KOHTHHYyaJIbHOoro mHTerpasa| 
Meiinmana 


z=\... \3 (Ry — Ry) 8 (rg =F) [2 Gg — Io) ARyAR Ar gtr, T] da jg X 
u i 


x \eDr DRT] Day (3) 
if 


PyHKUMOHa S’ MOX%KHO MOJyYMTb cyenaB sameny ¢ Ha — ihB B Oe. | 
Huw iSy/h, rye Sy—Ksmaccuyeckoe JelicrBue, COOTBeTCTBYIOULee raMisIbTO-| 
Hvany (1). M3 (3) MoxHO UcKMIOUNTb OcHMIATOpEI Moma (7), B pesysbTaTeP 
movly yaem | 


i= \\ 6 (Re — Ro) (re — ro) dRg dR, dra dr, \ e° Dr DRy, (4)) 
678 


rye 


sa fella selene eles 
0 


| P| 


pp lee (\ dr de-+-n \ dx ds | pret) —— a 
: 0 0 00 


[RL> Roo, 1) 
1 1 me 
=e Aft sr, R= Re oe 79 = cea ©) 


n= (eh _ 7). 


% — cTaTuctTuyeckan CyMMa JIA CBOOOAHOH pelleTKH. 
na pbluvcienua (4) ucnomb3syetca BapvauuonHbili cnoco6. S anpoKxcu- 
MupyeTca Gonee MpocTbiM BbIpaxKeHiemM Sj, NpeACTAaBJIeEHHbIM B Be CYMMbI 
Sy = Se + S3 (6) 


HM COsepKalluM CBOOOAHbIe MapaMeTpHl. 
Ucnonb3y mpeactaBsienve 0 BcHOMOraTeIbHOM yacTue Aa S,, Momyyaem 


4+ ne \ as( do + ny \ do |R-Ree**"—_31n(2shheay-—5-), (7) 
0 0 


Ng = (eho — 1), 


STO BbIpaxkeHve OOJlaqaeT TpaHCJAUMOHHOH WHBapHaHTHOCTBIO. 
Jia anpokcHMaluH BHYTpeHHero JBMXKeHHA SKCUTOHA BbIOepem Sz B BHIE 


v. dr,\2 Ge . 
Coe a \ (ae) de — 2 ie dr. (8) 
0 
Cy, ®, UH C3— cBOOOHbIe NapameTpbl, KOTOpble OyyT onpeseeHbl U3 
YCNIOBAA MaKCMMaJIbHOCTH MpaBOH uacTH COOTHOLUCHHA 
4 ec 
Z> exp lz \ dr, dRy \ (S— Sy) eDr DR} ie (9) 
rye 
ae \dr, dR, (es Dr DR. (10) 
Uurerpanpr Bp (9) u (10) SOepyrca mo TpaeKTOpHaAM, HaYMHAIOUHMCA WM KOH- 
qaIolllMMca B ORHOH u TOH x%e ToUKe r(B)=7r(0) =f, R(B)=R(0)=Ro. 


Buaarogapa ormeyenHomy cBolicTBy MHBapvaHTHocTH Sy ja TpaekTopun K (x) 
MOXKHO pHHATh R, = 0. B AadbHebiuem ucnobsyoTca OOO3HayeHUA 


F (oy) al M9 Co "Ie ye, Me 2 f Cz ie 
(ire ee Daan ar Auk la a 


Ecmu ppectu o603HayeHHe =~ 
(2p = Z| dry dR, |e (...) Dr DR, 
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4X0) NOJIYaHM pesyJIbTaTbl BbIUHCJICHHH: 
<expi (i, oof; 4 O's) = 
h a ch a (fiw |o—T|—A) |. 
=exp{— p55 | (8 + 22) cth ah + 2o,0, BECO |; (12) 


° #2 2 
<expi(f, Rr — Ro)> = exp \- lS . 


_,)— te wien 


2 v3 Xr cs 


he v v2 sh Av 


+ ye (1— Sz) (cthav — Sel) |, (13) | 


KOTOPbIe€ ABJIAIOTCA OCHOBOH JJIX BbIYNCIeHHA MpaBoh uacTu (9). 
IIpu BbIgHcIeHHAX MPUMeHAICA NapaJJeIbHbI MepeHoc B (PyHKIHOHaIbHOM 


MHTerpasie x(t) = x(t) -+ y(t), rye x(t) —a2KCTpeMambHad TpaeKTOpus, yOB- 


JIETBOPHAIOIaA YCJIOBHAM Ha KOHIMAaXx. 


O6o3HauuM uepes A MocmeqHut WieH BbIpaxeHun (5); Torga MOX*xHO — 


HalHCaTb 
itp ips wat : jas ch (hs) X 
x [B00 + H(1— (ano — 2) +2 (tna 2) 
+ [Berd sy 4 4 (1-8) (eth — 8) 4 & (onan AT 
= [se (es) ae s( = =~) (eth do — hie) 4h 
+5 (AE ctan + Hes) T (14) 


rye R=m,/m,. 
OxkonyaTesbHOe Bbipaxkenve Jd InZ, cnpaBequBoe Np smOObIX CBA3AX 
Mu TeMilepatypax, HMeeT BU 


InZ >In Z® + 3In— — 3in (2sh )v) — 3ln (2sh ad) — 


3 x 3 Za 3 
—50-$)+$0— Gr) ho cth ho ++ 5 daeth od + 
e U0. 
+3 1n (2sh dw) +4. 7 2 thar + ¢Ay, (15) 
rye Z° = 2Vyx (M / 2nBn?)"”. 
Ormetum, uTo npn k=O qopmyaa (15) mepexoquT B avasloru4Hoe BbIpa- 


XKCHHE NOJIAPOHHOH TeopHu (cm. (°), (56)). CymecTBeHHO OTMeTHTb, YTO pH 


=| ¢A;#0. [aa oOnactu mpexeitbHO Hu3KUX TeMNepatyp nomyuaem 
nocwie yMpOWeHHA BbIpaxKeHua: 


_ 70), [8a 4e* . / ua, Se w\? <A>) he 
By EP V Set EIS) —S2}, 8) 


rye Ey — sueprua CHCTeMbI IPH OTCYTCTBHM B3aHMO/elcTBUA, 
Ma v \2 w2 2 <A> 
r= (Gr) ep{-14+ +5}. (17) 
®opmyua (17) 6bina npeanoxwena maa moiapowa B (°). <A) uw ¢Ay>/k 


ABJIFIOTCH, COOTBETCTBCHHO, HYJICBbIM H MepBbIM YWeHaMH pa3sorwKeHuA (Ay no 
—] w 
cTeneHiM A", NpwyeM iq sTO OGacTH Temnepatyp “A umeer Buy 


8 


+5(1— Fa -e) +2 enh 4 
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| 
} 


1 


2 ty 4 we? 4 ols 
+ | U—g)t+S(i— a )(l—e-*) + (1 —e-*F)| = 
Lee i 4 w? =a 1 /1+R ley 
ates a) teams ta ae eg S| 
B CJTy4ae CHJIbHOH CBH3H SKCHTOHA C pewerkon, KOr ja MNpeANOMaraercHr 


‘YULECTBCHHOE OTJIMUHe OT eAMHHUbI MapamMetpa k, MOxKHO OMycTATb MOX 3Ha- 
KOM MHTerpasia uleHbl e~*! u e—% nu cynTaTh v/ws>1. O6osnauum 


2 yet 14 
Os Ke a (18) 
Torgza nowyuumM qs Ey BbipaxkeHue 
5} 2 
Ey= ED +1 (x, g) + Pho(—14+ PSEC A) ag) 


‘me J (x, y)—UsBecTHOe BbIpaxkenue padornr (4). Bropof unex (19) cosna- 
jaeT C pe3yJIbTaTOM (1), rye TakxKe Ob OMpeseeHbl 9KCTPeMaJbHbIe 3Ha- 
leHua x u Y. TIlapametp w oxka3asica paBHbim equnutie. Tlocuequuii usnen 
ibopmy.pr (19) mpeycraBaseT MompaBKy K pesyubTatam (1). 

IIpu Tex »e ynponjaioujux mpeqnosoxKeHuAx O10 MOMyYeHO BbIPaxKenue 
Wiad sdiekTHBHOH Maccbl 9IKCHTOHA 


Meap = 02 M= <a ue io) UUM. (20) 


2x2 ho 


| Ecsm Bocnojp30BaTbed onpeyesieHveM 9KCTPeMaJsIbHOrO 3HayeHHA Tapa- 
MeTpa x, TO HeTpy2HO BugeTb, uTO (20) coBNaqaeT Cc pe3yJIbTaTOM padoTbI (?) 
Mia adppekruBHoi Mmaccbl skcuToHa (cm. Takxe (°)). B caygae sHauenuit k, 
DMM3KNX K CMHHUMe, BIMAHHe Ha 3KCHTOH HWHepLMOHHOM nosApusallMM MO2KHO 
eUMTaTb CaObIM, JaxKe B Cuyyae, KOra KOHCTaHTa g He ABJIAeTCA MaJION. 
1B stom ciyyae v=w(l+e), rye «<1. Ilapamerp « 630K k cooTBeT- 


16 wet 1 
ETBYIOULSCMY 3HadeHHiO JIA BOAOposono,06HOro aTOMa: 4, = 


“Or hx? ho 
JacueTax Mpemnosaraetca, yTO a, > 1. 
IIpu61uxKeHHbIe BbIMHCJICHHA NPUBOMAT K CJeMyIOuluM pesysbTaTaM: 


. IIpu 


Ey = EY) + Ey —1,03cxho, Magy = (1+ 0,07 cx =) M, (21) 

Aare 
Bn Wx? * 

SameTuM, 4TO MONpaBKH K 9HeEprHH uw Macce B (21) Menbllle, 4eM aHaso- 
(HUHbIe MOMpaBKH, MOJyYeHHbIe Teopveli BO3MyeHHH (*), YTO CBA3aHO, BH- 
MMO, C HeTOWHBIM y¥eTOM 3HaMeHaTeseh (popmy. Teopuu BosmMyuieHHi (*) 
C OCOOeEHHOCTHIO BapHallMOHHOrO MeTO/Aa. 

ABTop noub3yeTca culyyaeM BbIPasHTb OarofapHocTh aka. H. H. Boro- 
mio6ospy, a Takxe C. B. TaOnuxopy u B. B. Toumayesy uw 3a uHTepec K paooTe 
M OOcyxXeHHe pe3yJIbTAaTOB. 


mre f, = 


MockoBckuli TocyapcTBeHHbIM YyHHBepCuTeT TlocrymH10 
um. M. B. Jlomonocosa 25 XI 1957 


UMTHMPOBAHHAA JIMATEPATYPA 


1Y.M. TuKxmaun, C. HW. Ilexap, Tp. Mucr. dusuxu AH YCCP, B. 8, 92 (1952). 
V.U.Unatosa, KTS, 26, 2786 (1956); H. J. Meyer, Physica, 22, 109 (1956). 
B.A.MocKkaaenuxko, Yu. 3am. Kuumuesck. roc. yHus., 24, 55 (1956); KITO, 30, 959 
956); Yu. 3an. Kummuesck. roc. yHus., 17, 103 (1955). vty bike Ker, Zs) te Phiys., 147, 
323 (1957). HW. M. Lurkmau, )KT®, 27, 1731 (1957); H. M. Tokxmaun, E. WM. Ka- 
nayHosa, K. B. Toansro, KT®, 26, 2459 (1956). SSN Aes Kepiues Onn vind 3, 
C. HW. Tlexap, Msn. AH. CCCP, cep. dus., 21, Ne 1 (1957). 7 R. P. Feynman, Rey. 
Mod. Phys., 20, 367 (1948); Phys Rev., 84, 108 (1951); 97, 660 (1955). 


2 
3 
) 
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Jlornagn Akagemunun nwayrk CCCP 
1958. Tom 119, Ne 4 


b. C. HEMOPEHT 


OBLUIME COOTHOWEHHA MEXKAY NOrJIOWWEHHEM HW W3JiyYEHME 
JIA MOAYJIAUWMOHHbIX CNEKTPOB MHOTOATOMHBIX MOJIEK Ye 


(I]pedemaeaeno axademuxom A. H. Tepenunoim 9 XII 1957) 


CooTHoleHua MexXLY CieKTPaMH NOTOWeHHA MH H3TyYeHHA B pAIe UCCJE 
oBanuli (1°) paccmaTpuBasMcb C TOUKH 3PpeHHA BbIACHeHHA CBA3H Bepos 
HocTell MepexoMoB MexKAy KosleOaTebHbIMH YPOBHAMM HW%KHeTO WH BepXuHel) 
QJIEKTPOHHbIX COCTOAHHA Cc yYeTOM Npununna Dpauka — Konfouna. Buoxnn 
ues (*), Mepctep (*) nu Crenano 
(°) paccMaTpHBaJIH 3TH COOTHOL 
HUA, CYMMHPyA «3JIEMeHTaPHbl 
nepexobl MEKAY OTIeJIbHbIMH KOI 
NeOaTeJIbHbIMH YPOBHNAMH HO 
MaJIbHOrO WH BO30yxeHHOrO Jue 
TPOHHbIX COcTOSHUH (puc. 1). 

Hamu mpefctTaBuisetca, uTo 3 
Wavy O COOTHOWEHHH CNeKTPoB NG 
TVIOWWeHHA HW H3JyYeHHA MHOre 
ATOMHBIX MOJIeKYJI BC€X THMOB Cue 
WyeT pewaTb aHaJiIOrH4io TOMY 
Kak 9TO fleslaeTCA JIA CHCTeMbi 
y3KHMH YpOBHAMH: paccmaTpuBa 

E, & i PaBHOBecHe MOJIeKYJ1 C paBHOBet 

1 + ¥ HbIM H3J1YYeHHEM UH MOJYYMB TaKH 

Breet oOpa3s0M XapaKTepvCcTHKH OTe 

HbIX MOJIeKyJI, CwelyeT HCNOUE 

30BaTb HX MPH PaCCMOTPeHHH JIOMHHeCIeHUMH, BO3sOyKaemMol B cTallMoHap 
HbIX YCJIOBHAX. 

PaccmMoTpuM cCHauasla MOJIeKYJIbI, XapaKTepH3yeMble MOYJIALHOHHbIME 
CieKTpaMu, T. €. TaKHe, B KOTOPbIX 3/JIEKTPOHHble COCTOAHHA MOFyT paccmaTpE 
BaTbCA KaK He3aBHCHMble OT KOJleOaTeJbubIX (°). YcOBHA paBHOBecHA Ch 
CTEMbI, COCTOAUel H3 TaKHX JIOMHMHECUMPYIOWMX MOJeKYJI C paBHOBeCHbIN 
H3JIVYCHHEM 3aKJUOUAIOTCA, OUeBHAHO, B Cwlefyroulem: 

A. Monekyibt JouoKubl ObITh pacnpelesenbl MexKAY HOPMaJbHbIM U BOI 
OyXKIe€HHbIM 3/IEKTPOHHbIMH YPOBHAMM B COOTBeETCTBHH C 3aKOHaMH cTaTHcT 
yYecKOrO PpaBHOBecHA. 

B. Ho sanacy koueOaTetbHOH SHEpruu MOJeKY JI LOIKHI ObITh Tak>Ke pact 
mpeeseHbl B OOOHX SJIEKTPOHHbIX COCTOAHHAX PpaBHOBeCHO™. 

C. Uaayyarenbuaa croco6HocTh paccMaTpHBaemoli cucTeMbI Jos2Kna mpell 
CTaBJIATb COOOM Mpou3sBeMeHHe ee NOPoUlaTebHOM CMOCOOHOCTH Ha CneKTpasbt 
HYIO MJIOTHOCTh PaBHOBeCHOrO H3J1YYeHHA, T. €. CMEKTP JIOMHHECHEHILUN JouKel 
CoBMaaTb CO CNeKTpOM TeNJIOBOro H3syyeHHA cucTembI. Ecuim cpequuit KBaHt 
TOBbIH BbIXOJL Y CBeYCHHA Mp PpacCMaTPHBaeMbIX YCJIOBHAX MeHbILe eAHHHIB 


£ 


. B pacTBopax 3TO YCJOBHE CYUHTAIOT BHITIOJIHAIOWLHYMCA B Pa3spexKeHHbIX napax AIA CO 
HbIX MOJIeKyJI, CorviacHo (14) MOYKHO OXKUAATh yCTaHOBCHUA paBHOBeCHA, XOTHA COOTBETCTBYIOIA’ 
«TemnlepatTypa» JOJLKHa 3aBHCeTb OT SHEPrHH BO3SbyxXTCHHA MOJIeCKYJIbI. 
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| 


to Aepuuur W3IyYeHHA OyeT KOMMeHCHPoBaH 3a CYeT TeNOBOrO UCIycKaHHA, 
ITM: 1WerocA B JaHHOM CJIy4ae JIMUIb MeXaHH3MOM BO36yxKeHHA. 
Baoga CpeMHHe 3HaYeHHA CNeKTPa/IbHOH NVOTHOCTH KoIppuuveHTOB SiH - 


l J = 
mreiva A) uv By AA oTeNbHBIX MOseKYJ, MOXKHO 3anucaTe yCJIOBHe PpaBHO- 


n” A* satis Us (1) 
3ilecb 1, n° — 4NCJ1a MOJeKY.I B HOPMaJIbHOM HM BosOyxKLeHHOM SneKTPOHHBIX 


cocrosHuax; U,— cneKTpasIbHad MVCTHOCTb paBHOBecHOro u3yyeHua. O6o- 


Srhvs = a 
sHauuB =—,- By = A, M Mosb3yxcb BbIpaxkenem Aus U,, orHocaujumes K cay- 


) aio hy >> kT, nonyaum 


a antes 
— —__ p—hv | kT ¢ 
A, enuttat ea (2) 


YHECb Ay — 9KBUBaJIeHTHaA «BEPOATHOCTh H3JiyYeHHA» [JIA CNeKTpa M3 JV 4eHHA, 


)— BepOATHOCTb WIA cHeKTpa 1 uautyueHua. Jlia fmapbl yskux ypoBHel pu 
fpapHopecuu * n/n" = e'*T yw A’ / A,=1. B paccmatpuBaemom Hamu culy- 
puae, Kak yKa3am JI. MW. vmoxunues (7), cooTHomeHua cuoxHee. B o6mactu 
acTOT v<v, HCMyCKaHHe MOKeT MpOuCXOANTb CO BCeX ypoBHeH BepxHero 
)BoO3Oy2AeHHOrO COCTOAHHA, a MOrMOWeHve JIMLb C ypoBHel q > v, — v (puc. 1). 
AnasorugHo B O6slacTH y > vy, ucnycKaHue MoxKeT TPOMCXOMUTS JIMLIb C y pos- 
Hei g’ >v—v,. B ambueliuiem MbI OyfeM BecTH paccmotpenue } qa _'STUX 
oGslacTel pasqeibHO, ynoTpe6aA WHJeKc MUHyc Jud O6sacTH ¥<y, M MHAeKC 
tiioc Inna vy >>y,. Fea dynKkuun ‘paBHoBecHoro pacmpeyeieHua actu mo 
SHAYeHHAM KOJIeOaTeJIbHOU SHEP BbiparKaioTca B cocTosHHuAX | u 2, cooT- 


BETCTBCHHO Kak p(g) H 9* (q*), mpHueM (9 (9) dg=1u \" (q*) dq* =1, To, o4e- 
0 0 


Buguo (ycnopua A xu B): 
co 
hpi: — yeaa, ni, — noe Falk? | 0” (g*) dq’; 
A 


co 


n= nyeBilT\ 9 (g) dg; n= nye-Bih, (3) 
A 


! 
: 
| 


rye E,— E, = hye; Mm — yucn0 Monexyn B 1 cm®; A= \ve—y|. 


V3 (2) u (3), o603Hauaa \0 (q)dqg =p, (%) |e" (q*) dq* =, (¥), Momyyaem 
A 0 
AS A’ 1 
Y _. phA|kT ie ee } 
Ate e Pr (¥); Ais ghAIRT (v) (4) 


BpeyeM Tenepb B paCCMOTPeHHe 9KCIepHMeHTaJIbHO OMpeyedAemble BeJIM- 
YXHbI: MOJICKYJAPHbIM KOSpPPNUMeHT NOrMOUleHHA &y, CMeKTPasIbHylo MJOT- 
HOCTh KBaHTOBOFO BbIXOa (p/lyopecueHUMH y, HM H3MepseMylO JJINTeMbHOCTb 
Bo3sOy2KeHHoro cocTosHua 7’. B onbire 9TH BeJIMYMHbI OTHOCST K MOJIHOMY 
YHCJITy MOseKYJI Ha COOTBETCTBYIOUMX YypOBHAX, MOSTOMY, Ha OCHOBAaHHH 


OOULEM3BeCTHbIX COOTHOWeHHH H (3): 
vy — a me ee (BS re Os ie 
st anspor Ge en er ON (a VE ge Aan) 


a ar. +P a —v~ 8x ay 


* Mbl He YUKTbIBAeM 3//eCb BO3MOXKHBIX pa3sJMYHH SHAYCHH CTATHCTHYCCKHX BeCOB 
QICKTPOHHBIX COcCTOMHUMA., COOTBeTCTBYIOMIMe NONpaBKH MOryT ObITb MerKO BBeACHHI. 
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wu u3 (4) nu (6) aaa BceH OOacTH cmeKTpa: 


ee , (6; 


roe Av = %— ¥. 

Bpipaxkenue, anaoruynoe (6), Opio nmosyyeno B. HW. Crenanospm (°*)) 
KOTOPbIi, HCXOAA H3 MeHee OOM{HX COOOpaxKeHHi, He MOF OMNpeeJIHTb B He 
3HauUeHAA MOCTOAHHBIX KOSPALHeHTOB. 

V3 spipaxenua (6) clemyeT, 4TO CNeKTPaJIbHble KPUBbIe NOPJIOULeHHA Hi H3- 
JydeHAA Mpa MpaBHsIbHOM BbIOOpe MaclITaOoB MepecekaloTcH MpH Y= ve, T. e, 
B 3TOH TOUKE BePOATHOCTH TIPAMbIX HW OOpaTHbIX TepexXOMOB BCerfa PaBHBl. 
SameTuM, TO, XOTH 3HayeHHA yy H t’ BO MHOFMX COBPeMeHHbIX paOoTax yacT: 
ompemeaIoTCA Ha OMbITe, B JTOM HET HEOOXOMMMOCTH, TAK KaK CHeKTP U3J1y- 
YeHUA MOXKHO W3MePUTb B OTHOCHTEJIbHbIX eAWHHIAX J, CMeKTpaJIbHOM KBaHTO- 
BOH WHTCHCHBHOCTH CBeYeCHHA, HOPMUPyA WOWalb NOX cheKkTpaJIbHOH KpuBoH J, 
Tak, UTOObI OHA Oblla paBHa MoMalu Mog KpuBo ye,. Takoif BbIOop mac- 
wira6oB clekyeT M3 ycuoBua paBpHoBecha A, cormacHO KOTOpOMy MHTerpaJib~ 
HbI€ BEPOATHOCTH MepexooB MexKy ypoBHamu 1 u 2 (puc. 1) ORI OBIT 
paBHbl, T. e. 


Vo co Ye [oe] 


| 


Ao, = \ A_, dy +\ Ay pa (v) dy = | Aves) dy+ | Ap dy = An, (7 
v 0 


0 


Ne 


e 


OTKYla, YUMTbIBAA H3BeCTHbIe COOTHOWEeHHA (7), | 


aN tie Judy = BEA ved (8) 
0 0 


CoorHouenua (4) u (7) MOm*HO, OUCBUHO, 3amucaTb TakxKe UW AIA Koadpdu-} 
uHeHTa B (uM 9KBHBasIeHTHOrO emy 5”), a cooruowenna (6) u (8) — ana ly/v 
Hoey yen Ts oe 

TakuM o6pa30M, KpoMe yKasaHHol B (* *) HeOOXOJMMOCTH BbIPaxKeHHA HH- 
TCHCHBHOCTH CIICKTPOB H3JIYYCHHA HW MOPJIOWWeHHA B CpaBHHMbIX eHHHINAX (aB- 
Toph! (7°) mpeywiarasIM HcnOb30BaTb 3HayeHuA B, /,/v® nu e,/), culenyer eme 
HOPMHPOBaTb CHeKTPaJIbHbIe KPHBbIe Ha PaBeHCTBO NOWayeH MO HumMu. OOme- 
IIPHHATAA HOPMHPOBKa NO Jmax = &max— 1 MpHrogHa cTporo JIMUIb Aa 3ep-| 
KaJIbHO CHMMeTPHYHbIX CIEKTPOB, a JWIA pyrux — JIMIb AIA U38y4eHHA (popMbl, 
HO He HHTCHCMBHOCTeH HM He COOTHOMIeHHH Mex Ly CHeKTpaMu. | 

HeoOxolumMocTb HOPMHpOBaHHA CMeKTpOB MO Mulonlaqn cilelyer Tak2Ke v3. 
SKCIePUMeHTaJIbHbIX pesyJbTatow B. C. Henopenta u H. I. Baxiuimesa (?°), | 
re JIA CJIOVKHbIX MOJIEKYJI Pa3HbIX THMOB NOKa3aHO COOsIOLeHHe M3BeCTHOTO. 
COOTHOWeHHA, CBASHIBaIOUlero HHTerpasl KpaBlla HW JWIMTeJIbHOCTb BO3Oy2KeH- 
HOPO COCTOAHHA. | 

M3 nouly4eHHblx pesyJIbTATOB CJleyeT, B YaCTHOCTH, YTO MPH MpaBuJIbHOM CMO- 
coOe HOPMHpOBKH HU H300paxKeHHA CNeKTPaJIbHble KPUBbIe, OMMCbIBaeMbIe MoJy- 
YeHHbIMH BbIPaKeHHAMH, WepeceKaloTCA MpH 3HaveHHH V = ve IPH JHOObIX 
COOTHOWeHHAX pacipeesenHH e(q) u p*(q*). 

Homyuennble o6ulve BbIpayKeHHA OMUCHIBAIOT BCe COOTHOWIEHHA MexK]Ly cneKT- 
paMH NMOrJouleHuA UM U3JTYYeHHA MHOPOATOMHBIX MOJIEKYJ1, KOTOPbIM CBOMCTBeHHbI 
MOAYJANMOHHbIe CHEKTPbl. OTH BbIPaxKeHHA B PaBHOH cCTeneHH MOryT ObITb 
OTHeCeHbl KaK K IPpOCTbIM MHOFOaTOMHbIM MOJIeKYJIaM, B KOTOPbIX COXpaHsAeTCs 
CTpykTypa CMeKTpa, TaK WM K CJIOXKHbIM, B KOTOPbIX, KaK MoKa3ano B (°, 1°), 
CHJIbHbIe B3AMMOAeCHCTBUA MeXKAY HOPMAJIbHBIMH KOeOAHHAMU MPUBOMAT K BBI- 
PaBHUBaHHtO CBOHCTB KOJIeOaTeJIbHbIX CHCTEM B HOPMAJIbHOM M BO3Oy2KJeHHOM 
IJIEKTPOHHbIX COCTOAHHAX WH CHMMeTPHA CMeKTPOB ABJIAeTCA HeKOTOPOM Mpe- 
AC Jb HOU 3aKOHOMEPHOCTbIO. 
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@Dopmypi (4) u (8), mp yyere oOueBHANEIX CooTHOMIeHHIi 


“Ae %* * * * * Ae 1 he * * * * 
AL\o° (a's THA (Gs Nags A, = VG", T) AG", ») da’ 
‘ Pn (v) 3 


(9) 


e(q,TyA(q, ») dq, 
A 


= eee pet : 
A_,= ay \P(G TA ») dq; Ap = 
A 


ar) 


o 


NPUBOAAT, Kak K YaCTHbIM CJLY4YaAM, K BbIpaKeHHAM, osyuenHbIM B (7°). Jina 

POCTBIX MOJI€KYJI HHTerpHpoBaHHe M0 q, v (MJIM, yUHTIBaA vy. + g° = v+ q, 
O qq’) CaefyerT, OYeBHAHO, 3aMeEHHTb CyMMUpoBaHueM no i, j (cM. puc. 1). 

OrmetTuM oco60, 4TO MoyYeHHbIe HaMH pe3YJIbTaTHI CBUJeETeIbCTBYIOT O 
HEBOSMO2KHOCTH ONMCaHHA B paMKaX paCCMaTPMBaeMOli CXeMbI CIeKTPOB 3a- 
TyXaHuA, Nockowbky H. A. Bopucesuy u B. C. Henopeur (**) akcnepumentasb- 
O YCTaHOBHJIM, YTO YaCTOTAa, COOTBeTCTBYIOMaA IIEKTPOHHOMY Hepexosly, ue 
fHaXOJHTCA B TOUKe MepeCeyeHHA CHeKTPOB Mp J1000M cnocoGe Ux H300paxKenna, 
ja pacmoulowKena B WCCJIeAOBAHHbIX CJLyY4aAX BONH3H MaKCUMYMa CleKTpa MorJio- 
jitenusa. A. II. Kasauenxo u B. H. Crenanos (!”), nomyans mpv JOnoJHUTesbHbIX 
YCJIOBHAX HM JOMYULeHHAX HEKOTOPble YaCTHbIe COOTHOIMeHUA, MbITAMHCb Ha OC- 
HOBaHHH CBOMX Pe3yJIbTATOB OOBACHHTb OOPa30BaHhe CHEKTPOB 3aTYXAaHHA TOJIb- 
O KaK CJleJICTBHe Ppa3JIM4HH PaBHOBeCHbIX pacipelesleHHH MH BeposATUOCTeH Me- 
Pexo0B MIpH COXpaHeHHH CXeMbI ABJIEHHA, COOTBeETCTBYIOWeH OOpas0BaHiio 
OMY JAWHOHHBIX CHeKTPOB. OTH NOMBITKH, KaK 3feCb JOKa3aHo, HeJIb3A MpH- 
3HATb COCTOATCJIbHBIMH. YCJIOBHeEM OOpa30BaHUA CNeKTPOB 3aTYXaHHA ABJAeTCA 
Kak ObIJIO NoKa3aHo B (°, 14), 3aBHCHMOCTb MOJOXKeHHA IICKTPOHHBIX ypoBHeli 
T KOJIeOaTeJIbHOTO H 9JIEKTPOHHOFO COCTOAHHHM MOVJIeKYJIbI, T. €., HHbIMH CJIO- 
BaMH, H€BO3MOKHOCTh pa3eJIbHOrO PaCCMOTPeHHA ZIEKTPOHHbIX HM KOJIeOaTeJIb- 
bIX COCTOAHHH MOJeKyJIbI. Hamu mpopoyurca anaJlorHuHoe MpesaraemMomy 
PaccMoTpeHHe COOTBeTCTBYIOWIMX CHCTeM. 


[locrynus10 
6 XII 1957 


HMTHPOBAHHAS JIMTEPATYPA 
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Jlokxxanm Akagemun nayk CCCP 
1958. Tom 119, Ne 4 


K. fl. CTAHIOKOBHY 
B3AMMOJIEMCTBHSA ABYX TEJI, «<H3JIYUAIOWNX» MOTOKHM TA3A. 


(ITpedcmaeaexo axademuxom Hy H. Bozoarboenm 7 XII] 1957) 


IlycTb HMeIOTCH Ba HEMOXBYKHBIX c(pepHy¥ecKUX TeJla, MaCCbI KOTOPbIx 
M, u Mp, Haxo_suuxcs Ha paccrosuuu r, Apyr oT Apyra. T'a3, ucnycKaemblr 
TeslaMu, OyleM CUMTaTb YJIbTpapeJIATHBHCTCKUM, YypaBHeHWe COCTOAHUA Ta3zé 
mycTb Oyjer | 

po = RT, (1 
rye R=const. YpaBHesve amnadaTpr pu‘: = const, IpHuem p = 1/3 pc?. MoxH 
IIpHOJIMKeHHO JONYCTHTb, YTO JaBseHHe fa3a, MCTeKarollero H3 OAHOrO Teva 
6yMeT NaflaTb TO KakOro-TO JaBJIeHHA BHeLUHe 
cpelbl, ompeyesemoro Take MOTOKOM ra3a 
vicTeKaioulero W3 Apyroro Teja (cm. pue. 1), 
OueBu HO, UTO 

r? = 72 + r2— 2ry rz COS P COSA, (2 


F Pay = "Pre : 
rye o—«uIMpoTta> WM A—<«OMTOTa» OTHOCK 


Pac. 4 TeIbHO BTOpOrO Tesla 3aaHHOH TOUKM, Haxo 

AAUeHCAH Ha paccrosHuM fr, OT MepBoro Tela HM Ha pacCTOAHHH fy OT BTOPOr’ 
Tega. 

Ecam ro > R, ur, >Re, rue R; uw R,—paguycs: ten M, u Mz, To, 

Kak H3BecTHO (2), 


pnt MVo2 (ye (3) 
; Poe 


re Mz = m,/4n; m,—macca raga, ucnycKaemoro Tetom M,; pos, Upg — Wa4 
BJICHHe HW Y]leJIbHbIM OObeM raza B Tele My. [Ipunumas k = 4/3, nomy4uM 


Poo __ Ms Vo2 : Ay 
Pos = 9 ) - ( }) 
2 cre 
AuaslormyHo asia Tema My, 6yyem uMeTb 
Puy (My, Voy a 
Po. ay) ) 


1 


Orcioqa cylekyetT, YTO CHJIa LaBJIeCHHA HM MpOnOpuMOHabHad elt cua peaK-| 
un F ~ m?/r? (ecm k= 4/3, TO STOT 3aKOH ye He OyfeT HMeTb MecTa). | 
Korjla ra3 MOX%KHO paCCMaTpHBaTb KaK CIVIOWHYIO cpely, TO HcTeueHHe 
u3 OOOHX Te OyeT MpOHCXOAMTh AO TeX MOp, MoKa He BbIPaBHAIOTCA jaBvie-| 
HHA, T. €. MOKA He OyJeT BbINOMHATHCA yCuOBHe ) 


Puy re Pro (6) | 


rye Puy U Pog — AABJICHUA Ta3a COOTBETCTBEHHO JIA IMl€pBOro U BTOporo Tedd. | 
OyHako, eCIH YUHTHIBATh GOOKOBOe MepeTeKaHve ra3a, TO McTeyeHHe Oy eT 
MPOHWCXOJHTb JO Tex nop, MOKa Ha Kark JOH QJIeMeHTapHoH WIOuULaWKe He ypaB- 
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AAIOTCA JeHCTBYIOMIMe CHIBI ~ | par. Ilpu stom B cpeyHeM lOuKHO BEINOW- 
dATbCA YCJIOBHe BULA 

Pry G aa Pre Lee (7) 
EcuIM McTeKaloT paspexKeHHble ra3bl, TO Hy2KHO yuecTb ryilyOHWHY HX B3aMMHOrO. 


IPOHHKHOBeHHA. Tipu 9TOM B3auMOselicTBHe Te HeCKOJbKO yMeHbUINTCS. 

Ha ocwopanun (4) uw (5) uMeer mecto coorHomienne M? py, 02, [r= 
= m>p,, U2, /r2 WM, Ha OCHOBaHHH (1), npHHuMas, uTO Temliepatypa 7’) = const, 
Mh Voa/ ty = ty Vora To 
ck roan r? 3 (2) c TomoutbIo (6), mpeneOperas GOKOBbIM nepeTekaHHem 
"a3a, KOTOPOe HeCYUeCTBEHHO, MIpHeM K YpaBHeHHIO NOBepXHOCTH, Ha KOTOpOii 


2 2 +x 2 pam) oe 
Ont) = Pune": 73(1—a)—2ryrecosecoskht+r2=0, rye a= My Vo1 | Mi oo 


rky za 
rea cos © coskh-++ V cos? © cos?k — 1 +a (8) 
an @ 5 


V3pectuo (1), aro ecm ro S>R, To CKOpocTb HCcTeyeHusA 
a, an ; 4 2 y Oey 


eS Gs : 


C 2 
TO BbipawkeHve Id Tela M, npn k = */3; umeeT Buy 
a a SY Ae (9) 
4 2 Poe 2ere 
Ilockolbky Macca rasa, McTeKalollad Yepes 2IeMeHTapHy!o rsollanKy 


f =r? cos 9 do dh, ects dm = mdf / 4xr?=mcos ¢ do d), To MpoeKuuA CHIBI, Well- 
TBylolleH Ha Teo M,, Ha OCb fy eCTb 


ie) 


To 


nl/27 
2 : = a. 
os { a2 (—2 + g~) dm = 4m | \( + 52-) cos? cos kde di, 
; c 2055 >? Nec e 
(10) 
We Ax. = A, COS cosh. 
*/sm> Y= = 
Tlogcrapaad cloa Gn 43 (9), MpuyemM K BbIpaxenuio F = ———F (a), 


i) 
rye 


F (a)= \ \ cos cosh -+ V cos? 9 cos?h — 1 +a} cos? © cos k dg dh= 
0 0 


2 
= 4 \ \ V cos? o cos? —1 + acos* «cos? do dh. (11) 
0 


B o6uem Buge F(a) BbryucMTb 3aTpy AHUTe/IbHO. Ecau a> 1, 470 Moxer 
uMeTb Mecto upu M,/M,>1 u, cneqoBatembuo, mpA m,/m, > 1, To 


PQ *xVa (t=). (12) 
oe 
IIpu stom 
Fw Mas V 001 002 E Mm Yon |. (13) 
> Se Bris 9, 


Ecnu a= 1, To OyAyT HMeTb MeCTO COOTHOMEeHHA 
M, = M.=M;.. M=M,= MN; 091 = Von = M0; 


F(a)=2/2; F=m?vo/ 24nr¢. (14) 
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Ecam B (13) nonoxuTb a = 1, To NowyyHM 


2m2v 
jie allles ep (18 
49mro 


yTO Malo oTsMuaetca oT (14). Takum o6pa30m, Bblyncasa F (a), HOCTaTOUH 


OrpaHHYNTbCA MepBbIM WJICHOM pasvlIOowKeHHA B PA, NO CTeNeCHAM Q@ HU CUHTAT 
qTO MOXKHO TIpOBecTH UCCJIeqOBaHve Tip MOMOULM MHTeplOJIAWHOHHOTO COOTH 


IUeCHHA, JaroulerO MNpaBHJIBHble pe3syJIbTaTbl WIA A—> co UW A= i 


— — 2p 
iG my Mz V v1 Loe i Ms oo (1 
18rr5 4m? Ug, 
IIpu a> 1 
Fa MV 001 Coe (17) 
a8 18nr? ; 
0 


OueBHAHO, YTO CHJIa B3aMMOJeHCTBUA MexKMLy TellaMu OyeT cHOH NpuTA 
X%KCHHA, MOCKOJIbKY fa3 pacuiupAeTcA HepaBHOMepHO, a HMMeCHHO, MeHbIUe Tp! 
UCTeYeHHH B OOIACTb BHYTpH Tes. IIpH 9TOM pa3HOCTb KOJHYeCTB JBH2KeHH 
vicTeKalollelO ra3a MW WphBeleT K «MpHTsH2KeHHIO» Tell. Ha Tesla elicTBye 
TakxKe cua JaBeHia Fp, OHakO, nocKkolbky Fp~ pk?, a F ~ pre, 7 
F,/F ~R*/r2, orkyna cienyet, ¥To culo Japsenua mpu R/r, > 1 MoH 
mpeHeOpeub. 

Cayyah M,;=M,=M spasnetca nanu6omee WHTepecHbIM H OH HanOoue 
KOPpeKTHO paCCMaTpMBaeTCH, NOCKOJIbKY MpH @= 1 pesybTaT He 3aBHCHT O 
KpHTepveB paBeHCTBa JaBJeHhH uw cus. IIpu 9TOM NOBepXHOCTb «B3aHMO 
elicTBHA» NOTOKOB SBJIACTCA MJIOCKOCTbIO, MepNeHANKYJIApHOH K 7, HU Teas 
eH /*) MOMOvIaM. 

IIpaBaa, HeKOTOpOe pa3sJIMUHe B UHCIOBOM KoOsipPNIHeHTe B 3aKOHE B3aHMO 
JeHCTBUA MOKeT ObITb OOBACHCHO OOKOBbIM NepeTeKaHveM Fa30B JIA MWVJIOTHBI: 
MOTOKOB WH eCCJIM YUMTHIBATb [JIA He OYeHb MJIOTHBIX MOTOKOB TwIyOMHY HX B3a4 
MMHOrO MpOHKKHOBeHHA. OGOa STH (PakKTOpa MOFYT HE€CKOJIbKO YMCHbIUIATb CHIT 
B3aNMOJeHCTBHA. 

PaccmoTpeB KoppekTHo cutyua, Korya M, = M,, nerko OObIUHBIMH MeTO4 
aMM TeEOPHH MOTeEHWMaJa (CUMTAA, UYTO MMeeT MeCTO CyNepNo3sHUuA NOTOKOB, 
4UTO CMpéBeMIKBO Ha OOJIbUIMX paCCTOAHUAX OT Tes) paccCMOTpeTb OOULHi 
cmyyaH, korfa M,>M,, cuutaa, uro M,;=RM,, roe R>1. Tipu ato 
€CTECTBEHHO, OKaKeTCA, UTO BMAHHe Tea M, nwa M, paBHo BAMAHMIO Tela 
Mz, Ha My. 

Ilonaraa, 4uTO 


2 


\4s 
5 ——— 1 7 
myo V vo1,2 (1-42 4 = Bro M19.) (18) 


4 a Uv 
1 
my 0 


HalileM 


B18. My Ms _ GM, Ms (19). 
18nr5 Te é ! 


rye MbI npwuAsan 8, By = 18xG = const. | 


Mbl Mpa K S3aKOHy B3anMoOjelicTBMA MexKy TelaMH Bua 3aKOHa 
Hprotona umn Kyaona. | 
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Ecnu JONYCTUHTb, YTO KOJHYECTBO raga, MCHYCKaAe€MOroO TeJIaMH 3a CMH y 
BpeMeHhH, EP OMOD BOR ASIE HO MAKES! IN SH IES AKO) HAN, MOJIO2KUTb 


i; my = ay My, Ms => Os Ma; (20) 
Leiccce 18nG 

Ite a — 5 BOUIN = P02 a 

| IY t= a pa’ al DHS Ppa Yo. 

2 

{ Orcioga i is 

| “ oe a (1- ae) (21) 

{ 1 


B o6Omlem cayyae MOxKHO HamlHcaTb, 
ay 
Di 

|. - Po1,2 a 182G 0, (22) 
! 1 2 2 

—. : o (l= */a M3 / Mi), pa My My "1 6 = 3/,6,, npn M./ My—0 

= 1. @axtop 0,< 1 yunretpaer CTeMeHb B3aMMHOrO MPOHHKaHHA MOTOKOB 
TasOB IIPH UX B3aHMOeHCTBHH. 
| Paccmorpum Tenepb cayyali, Korga tesa, HCNYCKaloT He YaACTHYKH rasa, 
4 W3J1yualOT KBaHTbI C MaCCOM MOKOH, paBHOH HyJIO, NpHyem Oyem cuuTaTD, 
l4TO JIA U3 Jy YeHHA CIipaBe/JIMBbI Te Ke YPaBHeHHA COCTOAHHA. McKkmouaa M3 
»y PaBHeEHHH 
m rea w 


ee pa ee 2 
an vV1—a@/c2 Vi-—a@/c Mo (23) 


MBeIMUnHY A, HaHeM, YTO A usNyUeHHA GyeT cnpaBeIMBO BbIparkeHve 


_ im em rVi-—w s/w? sg, 
aT a WU > Are?’ (24) 
rge E,—nojHad 2Heprua u3J1y4eHHA. 
TlocKkoubKy 
2 aes 2 (20) 
| ea) ead =) ‘ (ey) 
aMeHAA W yepes P, NpHeM K ypaBHeHHIO 
SPV Ps UpEg \*_ 
an Po ee ean 22) 
Ha 6ompuimx paccTOAHHAX OT Tea 
Pw (Foto ww A yf Eo 
Po eee get itinee eale 4nc3 ’ (27) 


M [A CHIbI B3aKMMOJeHCTBUA NIpHyeM K TpexHemy pesyJIbTaTy. 

| Kak Oblsio n0Ka3aHo paHee (1), HCMOJIb3yemMoe peLeHHe WMeeT CMBIC Mp 
eth Se fmin = ups 1 THC Tis =3V3 i | 205 O=="3 V3 m/8rco,. Samenasn 
m= aM, nalijem, 4T0 rep =3)V 34M / 8x0, 

EctecTBeHHO MpeMOOKUTb, YTO fyp = R, rae R— payuye usstyyarowlero 
rena. Torga 6yemM uMeTb 


9 


Snes 8760910 Ri» 


Ee Sa Ai. C2) 
Pewaa copmecTHo (22) u (28), Halizem 
= 27V3GM, , 243GM? 
CSE 4c0R2, y | fu BanctOR! (29) 


TakuM o06pa30M, MBI BbIpPasHJI BEIMUMHbI 4,5 HU Po1,9 Yepe3 KOHCTaHTy B3aHMO- 
nelicraua MexK]ly TeslaMH, HX MaCCbl HM pa3Mepbl. 
B saxmouenve BEIpaxato OularogapHoctb MW. I. ApamMaHopuyy 3a IeHHbIe 


cKyccun. 
Tloetymu10 
2 XII 1957 


UMTHPOBAHHASA JIMTEPATYPA 
1K, I. Cranwkosay, JAH, 119, Ne 2 (1958). 
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Jlokuagn Akaywemun wayx CCCP 
1958. Tom 119, Ne 4 


A. H. TABXEJIMJ3E u B. K. PEAAHHH 


NPMBJIMDKEHHBIE YPABHEHHA JIA AMIMJIMTYbI PACCEAHH 
®OTOHOB HA HYKJIOHAX 


(ITpedcmaeaexo axademuxom H. H. Bozoatobosem 20 XI 1957) 


Visyyenue mpollecca paccesHua (POTOHOB Ha HYKJIOHAX MOKET [aTb BarKHBbIe 
CBeJeHHA O Me@3OHHOH cTpyKType HyKJIoHa. B wHacTosuleH paOoTe Ha OCHOBE 
JIMCNepCHOHHbIX COOTHOLWCHHH JI KOMMTOHOBCKOrO paccesHun (1) Nowy yeHb 
TIpHOJIMKeHHbIe ypaBHeHHA JIA PuSMyeCKUX aMILIMTYA*. | 

1. KanHeMaTuyeckKoe uUccaeROBaHHe AaMNAUTYAbBI. Odo3sHauH 
HauaJIbHble HMMYJIbCbI HYKJIOHAa H (poTOHa yepes p H k, KOHeUHbIe — Yepe3 p 
uk’. W3 Bextopop pu k, p’ wR’, yuntTpiBad 3aKOHbI COXpaHeHiA S9HeEprHn 
umnysibea p+k =p’ +h’, Mow#HO NOCTpOMTb Ba He3aBHCHMbIX CKaJIAPHbI 
Mmpou3BeyeHHA vy HW vy, ** 


ye=(p- pyPR lg = he (1 
V3 peaTHBHCTCKOH HHBapHaHTHOCTH aMMJIMTyLy Mmpolecca MOXKHO T1peycta 
BUTb B Bue 


3 

A “a — , AN, , 

R= DD QU, 4) u(y’) Riv 4 (p) Cy ev, (2 
ZY, p=0 
rae éy, @,—BeKTOpbl NOMApésauMM HayaibHoro MM KOHeYHOrO oToHa 
u(p’), U(p)—cCMMHOpbl, XapakTepu3yloulue HYKJIOH B KOHeYHOM HM HayasIbHON 
cocTosHnaAx; Q;(v, ¥;) — HHBapaaHTHble (:yHKAd, OOMaqaoulie TOMbKO Uu30TO 
3 6 ou 

muyeckol CTpyKTypoH; Ryy—onepaTopbl, coflepxKaulve CMMHOBy!IO CTpyKTYp} 
aMIWIMTy {bl Mpouecca. CyMMupopaHve ueT MO BCeM He3aBHCHMbIM CTpyKTypaM 
H3 ycoBui peATHBUCTCKOH M rpavMeHTHOH MHBapvaHTHOCTH MOxKHO HaliTH 
AF i 
YMCJIO He3aBHCHMBIX CTpyKTyp Ryy H MOJYYHTh HX ABHOe Bbiparmenue (3) 
B caryyae MceBAOCKaApPHOrO Me3OHHOTO NMOJIA UMCIO He3aBMCHMbIX CTPyKTY; 
paBpHo 10. Ecau yuecrb WHBapdaHTHOCTb aMMMMTYAbI OTHOCHTeEJIbHO BpeMeHHOTG 
OTpaxkeHHA, TO 9TO YMCMIO COKpautaeTca oO 6. B xKauectBe 6 He3aBHCUMbIA 


CTPYKTYP MblI BbIOMpaeM CNeLYIOWwWe BbIPaKeHuA (R, = Drew Rs e,): 
Rov 


A 1 , ie , , U 
Ri = spp {2-6 pk p-k’ + (e-p'e'-pp-k —e'-p'e-pp'-k)}; 


ta) (k-k’)l2 A, , , s , 
Ro = Cape (6 (e-p' p-k—e-pp'-k) + e(e'-pp'-k’ —e’-p'p-k’)}; | 


x 1 
R; SF aS 
(k-k‘) |2 


. 1 Nie r r See 
Ra = repay (2° (e-p' p-k —e-pp'-k) + ek (e'-p' p-k’ — e'-p p'-k')}} 


a Aa 


{e'(k + k)e —e(k + B) e}; 


* e 
aan hoe HNTCPCCHBIX COOTHOLICHHH JI KOMMTOHOBCKOTO paccesAHHA COsepxKUTCA B pal 
) cal IA | 
* . ] 
B cucteme p+ p’ =0 osneprua dotoua E =v/2po, uMnysbe oTmaun p?=y, / 2. 
690 


A (k-R’)l2 aS na NF A Fw A UA a A A 
Raiaary pape (k + Rk’) ep-k’ + e(k-+-k’) e’p-k} — QR,; 
RB (kek) GRA ee ; 

Re = ape (2 (RAR) (e-p'e’-pp-k + e'-p'e-pp-k’) — 


— 2p-kp'-k le’ (e-p' + e-p) + e(e'-p+e'-p')I} + Re; 


a-b = dob) — ab, a = AY — ay. (3) 
Visoronnueckaa 3apucumocTb Q; oueBnyHa: 
Q; = OF + Ong = OF SE Qin tte, (4) 


(Pp) 
rye Q/" omncprBaer paccesuue na mpotone, Q'” — paccennue na HeHTpoHe. > 
ib vu o 
YcTaHoBuM HekoTopble cBolicTBa cumMMeTpuH (byHKuni Q, (v, v,). C momonp1o 
bopMasiu3ma S-MaTpuI(bl, MaTpHUHBIli 9MeMeCHT KOMMTOHOBCKOFO paccesHUA MOMKET 


ObITb 3anvcaH B Buze (1) 
diy (Y) 


é = d i(k’x—ky) 7 @_, ao ~ 
<P Sy? aa C ®p dA, (x) ®, > dx dy, 
oe (5) 
CGPS Pe ee hiner R, 
V 4kok, 
rye A, (x) — onepaTop 3uleKTpoMarHuTHoro Moms; jy (x) = — a S*;|®,> — 


BEKTOP COCTOAHHA HYKJIOHA. 
V3 (5) MoxkKHO ycTaHOBUTb, ¥TO 
R(p, k, p’, kh’) = R*(p', —k, p, —#’). (6) 
Tlogperapiaa (3) B (2) uw yuuTbIBas (6), TowyuNM CreMyrollee BaxKHOe CBOI- 
eTBO ; (y, v2): 
% 
Q; (¥, ¥1) = Q: (— v, ¥1); (7) 
wJIM 
Re Q; (v, vz) = Re 2; (—v, yy), Im Q; (v, v4) = — Im Q,; (— y, yy). 
2. JucnepcuoHHble COOTHOWCHHA AMA PCNATUBUCTCKUX 
amuautTyy Q;. Ucnomb3ya cBolicTBo aHaduTH4yHOCTH aMmuauTyyb! R B Bepx- 
‘He MOJlynmockocTH mepemMeHHod y (*), HMeeM 


e Ima, (v’, 
Re Q,; (y, y)=—P \ eS St: 


=) 


dy’. (8) 
—co 
O6nacTb oTpulaTewbHEIX vy B (8) MOXKHO HCKJIOUATh C NMOmOLbIO (7). 


Mero, ucksiouenua o6acTH O< yv< 2My+p?—y, Ja amnuautygp R Aan 
'B pa6ore (1). B sro o6macTH apMuTOBa yacTb amnuuTyybI R, D s3annmerca 


B Bue 


D = Du (p') Riu (p) Q? = — w(p') {4 (2M + perp) Ri + 


*a 
A A A A 2 OR I 
+ (202M + perp) Re -+ a (20M + ery)* Ry + FUR} u (0), 
1 


{+7 1— 7 a / 
Tp = = z ; TH a L= UpTp + Untn, (9) 


rye by H p., — AHOMAJIbHbIe MaTHUTHbIe MOMeHTbI NpOTOHa UM HeHTpoua. 
C yuetom (7) 4 (9) BbIpaxenue (8) samuileTca ciefytouliM OOpasoM: 


t ’ 1 1 : 
Re Q, (v, 4) = Q7 + =P \ (Sy a) im 21 (01, 1). (10) 
2M p+ p2—; 
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3. JLucmepcHOHHble COOTHOMeCHHA AA pusvuecKHX aMIJu- 
ty. Toumyaenve AucnepcHOHHbIX COOTHOLISHMM JIN PeMATMBACTCKAX AMITJIM-) 
TY], ABAACTCA MpOMexKYyTOUHHIM 9TaNOM. C WebIO NOMYYeHAA AACMepCHOHHBIX » 
COOTHOWIGHHA Jud cpasuueckux amnumutyy M;(v, 4) mpeAcTaBaM amildTy Ay! 
KOMMTOHOBCKOrO pacceAHHA passOx*KeHHOH MO TpeXM°pHbIM CTPyKTypaM Fz; 
(sce BLIKMaQKM B JaJIbHeil2M BeqyTCH B CHCTeMe MeHTpa Macc): 


6 
R = > Mi (, 1) fa (11)) 
é=1 
rye ry 1h [a (e x n) en —3(e’ xX n’)e-n’], ro =e-n’e’-n, i. =IS(@ 2Ch oe 
x(exn), r,=is(n’ Xn)e’-e, r,=is(exe’), re =e-e’,n=k/|k|, n’ = k/|k’ 
Tloqcrapaaa (3) B (2) u cpaBauBas c (11), ycraHoBum cBa3b Mexqy Mz; 
+I Q;: 


6 
2 
Mz (y, 4) = dyezj (¥, ¥1) Qj (%, ¥1)- (12) 
ful 
MoxkHO HOJlyaduTb WM OOpaTHble COOTHOMICHHA: 


$ | 

4 (v4) = DY bis (v4) My (, 4). (13) 
j=1 

Yuurtpipad (10), (12) u (13), Moxkno HanucaTb AACMepcHOHHble COOTHOLIe- 
HUA Jima cbagsvueckux amnuutyy” M;: 


Re M; (v, 4) = Di (v, v1) QF + 
j 


1 C ane 1 
+P Ya (Fp ts) a0 won mM. (14) 
j,k 2Mp.p?—vy 


M13-3a rpoMo3AKOCTH MaTpALl Cr, bcp C(POpMyibI (14) sABHO He BBIMMCbIBAaIOTCA. 
Oyuako B OOslacTH a9Heprui, re MO2KHO NpeHedpedb uenamu MopsyKa (k,/M)?, 
MaTPHILbI C;z MU Oz, YUPOWLaloTCA U, yAepKUBAA TWaBHbIe WIeHbI pis IOK2HAA, 
movlyuaeM MpHO/IMKeHHbIe ypaBHeHuA JIA :usM4eCKUX aMMMUTyA, KOTOpbIe HE 
MIpHBOAATCA 3eCb H3-3a HeqocrarKa MectTa. 

4. YcmoBue yHuTapHocr4a. JiucmepcHouHble cooTHoulenua (14), cBA- 
3bIBaIOT 3PMATOBY HM aHTH9PMATOBY YaCTH aMMIMTyAbl peakuuu. YcJOBHe 
yHutapHocta S*S = 1, 3amMcaHHoe B OJHOMe30HHOM MIpuOuMxKeHHM, NO3BONAeT 
HaM BbIPaSdTb AHTMHIPMATOBY YaCTb KOMMTOHOBCKOrO paccesHAA Yepes aMIMMVIM-; 
TyMbl coTropoxkyenua. B wtore (14) mpwodperaior cmMbIC ypaBHeHui. | 
Ws S*S=1 u S=1+R B oguomesonHom mpu61mKeHuM HMeeM | 

Ry [RSA yi aay RT ty Cal als (15} 
{w> XapaKTepusyeT HYKJIOH H Me30H B MpOMe?KyTOYHOM COCTOAHMH C MMIMYJIb- 

CaM p”, 7 WM MpOuMMH KBaHTOBbIMH UMC/aMH. 

Yunrpipad (5) u onpexemenve amnmuryybl (boropomzenua (*) 
4 
(e|Rlyy =i $23 (p +k—p"—9)T, (16) 
V 4koqo | 
> > > > > 

re T =iseF,+s3-ms3(n X e) F, + is- n m-eF;+i3-mm-e Fy,m=q/|q,\ 
MOCe MpOcTbIX BbIUMCeHHA NOyYHM cBaA3b MexkaAy Im M; u F;: | 


Im M, = (4n)2) \do | 


MM» my, ner 
; Pia + PF ar bo Fig + BP 3i—Foe + ae y. 


t 
x 


+ (anz — Bz) Fao + %[Fiqg + Fay + x, +n’-m Foy +m Fas + Ful 


n 


Im Mg = (4n)"2A (a0 (Ric tem Eicen aiken ee ae 
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my [Fut Fa + n’z Fog + ee ok ss n-m Foy +n-m Fas + Faa]}; 
. neImM, —n,Im M; + Im M; = = (4m) | dO (— Py 4} n-m Fy nem Fo, — 
einer. el te n, Ppatom, 0s Sri n? F “Pon TU Reda an tie i 


y 32 be eie.4 y 384 
Im M; —n, Im M, = (4n)-2 { dO {ni Fim Flee nee 
‘enn Fe are DF ern b a? ee eee Bei: 


y en 
2 Im M,+'nz Im M3; a Im M; = (4s). da} Fay + (p— My iy 7 )Faa 


, 
4 


ee / arate , 
(Br ae ee en’ mF, .— nem BF, + nF, + 


x 


+ (nim + n-m— iy ensiall ‘m2 + Bn’-m) F,, + 
m, , , my 
+E Pag + PP + o02F, + anp(pF,, + Fh; 


m (Mz + Ma) = (4n)-*{ dQ > “2 Fy» —BPoy + Pan + mi (Fas + Fo) + 


my, 
+ mF + my(BF, +o Fe) (17) 


Syecb i ==1S 111/07 nv, =cosfen-n’, m, = sin 6’ cos 9’, Mm, = sin 6’ sing’, 
Mm, = n-m = cos6’, n’-m = cos6” = cos@cos@’ + sin§sin6’cos¢’, dQ = 
‘ (m xX n’ 4 n, 
sin 6’ d0’ do’, 8 =~ — oe 22 iy (i, Sm) IGG, = 
ny ny x 
oE 
| k 
=F? (n’-m) F,(n-m), 4= a 
| B sakuoyeHHe Bbipaxaem ruyOoky1o 6larogapHocth akay. H. H. Boro- 
nuoopy u A. A. JloryHopy 3a WeHHbIe OOcy*eHHA WH MOCTOAHHBIM UHTepec 
| K padote 


O6beqHHeHHBIM WHCTHTYT Iloctynuao 
AJepHbIX HCCesOBaHUuH 14 XI 1957 


UHTHFOBAHHAS JIUTEPATYPA 


1H. H. Boroaw6os, ee JIAH, 113, Ne 3 (1957). *®M. Gell- 
PMain, M.L.Goldberger, W.E. Thirring, Phys. Bees oe Gl 612954) see Ee 
| Low, Phys. Rev., 96, 5, 1428 (1954);M. Gell-Mann, Wile Wes Goldberger, Phys, 
b Rev., 96, Ed 1433 (1954). 3 M.Kawaguchi,N. Mugibayashi, Progr. Theor. Phys., 8, 2 
(1952). 4A. A. Mian sy ssn ey, IDK We aes, Nucl. Phys. (p mevatu). © A. A. JI o- 
}ryuHos, JI. Jl. ConoBbes, A.H. Taspxeaugs3e, Nucl. Phys., 4, 497 (1957). 
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Jloxzagp AKawemun Hayk cccP 
1959. Tom 119, Ni 4 


OKEAHOJIO‘H 11! 


K. B. BEKJIEMHUIEB 


CBA3b PACIPEXEJIEHHA PHTONJIAHKTOHA HHAOOKEAHCKOPO) 
CEKTOPA AHTAPKTHKH C THAPOJIOTHYECKHMH YCJIOBH AMM! 


(ITpedcmaeaexo akademuxom A. A. Ipueopseseim 10 XII 1957) 


@uTomNaHKTOH B CBOeM pacipeleseHHH TeCHO CBA3aH C paclpeyemeHHem| 
MOBePXHOCTHBIX BOJHbIX Macc. Orje/IbHble MaHKTOHHbIe CooOilecTBa MpHypo-} 
YeHbI K OMpeesIeHHbIM BOJHBIM MacCaM, KaK K CBOMM OvoTonam ('). TecHoTa) 
CBA3H MJIaHKTOHHbIX CooOilecTB C HX BOMHbIMH MaccaMH H CTpyKTypa *uToreo-| 
rpadu4ecKHX TpaHHll B 30HaX CMeLICHHA M3y4eHbI MOKa Ha OYeHb HeOOJIbUIOM | 
yucle MpHMepoB. Oryesbuyto MpoOslemy mpeAcTaBsIAeT CMellieHHe OoraToH Ou0- 
TeHHbIMM 3JIeMeHTaMH TVIYOHHHOH BOJbI C NOBepXHOCTHOM BOON, codepKallleli 
(uTONMMAHKTOH. 

MartepHasiom JIA HaCTOAULeH CTaTbH NOCJY KUM CeTAHbIe COOph! (PUTOMMAHK- | 
Toa (ceTb JxKeyqn, ra3 Ne 38) na 46 craHuMAX, ClelaHHbIxX JH3ebIeCKTPOXO- 
fom «O6p» B AHBape — anpese 1957 r. Mexay AntapkTugol u cy6Tponude- 
CKO KOHBepreHiveH mo wWupote WM Mexyy 20 n 90° B. A. B npocmorpeHHbEIx 
mpo0ax ObliIo oOHapyxkeHo 79 BHAOB BOOpocieH, OTHOCALHxcaA K 24 pojlaM. 
W3 stroro uvciia BusloB 70 oTHOocHTcA kK HaTOMeAM, 9 — xk >XKryTHKOHOCIaM 
(Dinoflagellata, Cystoflagellata, Chrysophyta, Heterocontae). B snpape — 
MapTe aHTapKTH4eCKHH (PHTOMMaHKTOH HaXOHJICA B BeCeHHe-JIeTHEM COCTOAHMH, 
oOpa3ya mMexiy AunTapKTHJoH M aHTapKTH4YecKOH KOHBepreHlivel MOLLHOEe 
MOHOTOHHOe, MOUTH HelpepbIBHOe «IBeTeHHe» C BECOM CeCTOHAa, PaBHbIM rpaM- 
MaM HM J\eCiTKaM TpaMMoB B | m® (MakcumyM 27 r/m®). B anpese «uBeTeHHe» 
y3KHMH MOJIOCaMH COXPaHAJIOCb TOJIbKO Y aHTaPpKTHYeCKOH AMBepreHuMu U Y 
cy6TponuyecKoH KOHBepreHiHH. 

Bo BpeMA Hallux paOoT cyOTpommuecKad KOHBepreHuA Oplula mepeceyena | 
mpuMepHo Ha 40° to. wi. (cranttuu NiNe 258 u 297), auTapKTMueckanA KOHBepreH-| 
una — Ha 51° yo. mw. (cranttam Noe Ne 251,290 u 291), aytapkTHueckas QuBepreH- 
Ha — npuMepHo Ha 64—65° 10. uw. * J{uBeprenuua cryKuT rpannueli BOAHBIX | 
MaCC BOCTOYHOPO H 3alalnoro Apelios u XapakTepH3yeTCA MOAbeMOM PJIyOHHHBIX | 
Bod. [lobe STOT He ABJIAeTCA PaBHOMePHBIM Ha BCeM MPOTAXKCHHM JMHHM WuBep- | 
renuau. Hasm4ve WM4KJOHOB MpHBOAMT K HepaBHOMePHOCTH BepTHKaJIbHOl Wup- 
KYJAWMM Ha TMBepreHlMu: MecTa MojbeMa BOA YepelyioTca C ONYCKaHMAMH WH 

MecTaMH, Tle MOMbeM HeliTpaJIu3yerca OMyckaHveM BoA No Mepudepun WuK- 
Jona (”). Ha yuacrKax aHTapKTuuecKoli AuBeprenuuu, re IpH WaHHOM TuMe 
IMKJIOHH4eCKOM AKTMBHOCTH B aTMOC(epe WHKJIOHbI HAXOAATCA HaWOo/ee uacTo, 
HaOMOLAOTCH JOBOJIbHO YCTOHUMBbIe MOMbeMbI BOL. 

Tako WMKJIOH CO 3Ha4MTeJIbHbIM MOAbEMOM BOLbI Obl BCTpeveH HaMH B Mep- 
BbIX 4UMCIaX @espamA 1957 r. K ceBepy or 3eMau Jusep6u, rye nnoWladb BbI- 
Xofa TIyYOMHHbIX BOR Obla Topa3q0 Oombule, YeM BOCTOUHee Mu 3anaduee. | 
OcoOeHHO XOpOWIO 9TO 3aMeTHO NO KapTe pacnpedeseHHA MaKCHMaJIbHbIX TeM- | 
nepaTyp: MWloulalb, 3aHATad Temmepatypamu or 1,5 fo 2,0°, cesepHee Seman | 
SufepOu 3aMeTHO yBeMuMBaerca (puc. 1); rayOuHa MoNOweHUA COA MaKcH-| 


: P'uqpomoruyeckue JaHHbl€ B3ATbI M3 OTYeTAa PHAposoruyeckoro oTpsga 11 MopeKoit aHTap K- 
THYeCKOH akcnequuMH AH CCCP (Hayambunk otpaga K. B. Mopowkun). 
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awe TeMepaTyp YMeHbllaetcx oT 700 — 900 no 300 m. Io pacueTaM 
tee BaHoBa u B. A, Tapeesa (”), HauOonputaa CKOPOCTb NOAbeMa BOJbI B LHK- 
| JOne K CeBepy oT SemiM DupepOu Opiia paBua 2,3-10°? em/cex, nan 8,2 cm/uac 
_Takas cKopocrb moybema BosbI He onyckaeT pa3sBuTua B STOM MecTe «pe- 
TeHMA» PUTOMIaHKTOHa, Bekuaa 3a4atKamu «HoRaay BOJa HelpepbIBHO oTTec- 
HAeT Ha Mepudepuio WuksoHa paHee NOABABLIYIOCH BOY, B KOTOPOH yxKe Ha- 


60 80 100 


(2) 


174 
WES 


Puc. 1. Pacnpegenenue dutonmanktona 8 Unjookeanckom cekTope AHTapKTHKH B AHBape — 
anpene 1957 r. H MomowKeHve OCHOBHbIX rusApomoruueckux rpaHul: / — akBaTOpuA, 3aHATAA 
«mpeTeHHem», 2 — CTaHUHH, Ha KOTOPbIX ObIJIH HalieHbI BbICOKOAaHTaPKTHYeCKHE BHAbI WHaTO- 
MeH, 3 — sMHUA CyOTpomuyeckoH KOHBepreHumu, 4 — HHUA aHTAapKTHYeCKOH KOHBepreHunH, 
5 — u30TepMbl B C/IO€ MaKCHMaJIbHbIX TeMMepaTyp, 6 — cTaHUHM, Ha KOTOpbIX Oblia Halijena 
cy6aHTapKtTuueckan Rhizosolenia curvata, 7 — cTaHiMu, Ha KOTOpbIX HaO/OJaHCh MaCcoOBbIe 
cKONMeHHuA eBiay3Hu4 y MopepxHocTu, 8 — 1xKHAaA rpaHuua pacnpocrpaHeHus Chaetoceros 
atlanticus (IpHMepHo TakoBa 2*Ke 10*KHaA PpaHUlla ApyruxX BHAOB, HE BCTPeyalOWXCA B BbICOKO- 
aHTapKTM4eckoH Mogo6mactu). PasppiB B WITpuxoBKe Mexyy cTaHuMAMH NoNe 165—170 u 281— 
282 cooTBeTcTByeT TpexMeCAYHOMY MepepbiBy, pasfemsioulemMy BpeMA paOoT Ha STHX CTAHIMX 


YaJlOCcb pa3BHTHe Bosopocsel. B paiioHe mokbema BOJbI MaJla He TOJIbKO Ou0- 
Macca BodopocuieH (HeCKOJIbKO JjeCATKOB MHJIJIHTpaMMoB B | M*), HO H OTCYT- 
eTayior 11 HavGoslee OOblMHbIX aHTapKTH4eCKHX BuLOB AuaTomel. Ha 10 Han- 
6oulee OeHbIX CTAHUMAX (pacnoso*KennbIx Mexay 1,5 n 2,0°C B ciloe MaKcH- 
MAJIbHBIX TemmlepaTyp) OOHapy2KeHo Bcero 7 BugxoOB Bosopocuiel (Rhizosolenia 
alata, Rh. styliformis, Rh. hebetata semispina, Corethron criophilum, Chaeto- 
ceros, criophilus, Fragilariopsis antarctica, Nitzschia seriata), a Ha camo 
6elHoH cTraHiuuu — Bcero 4 Bufsa. CxofHoe OOeMHeHHe BUAoBOrO COCcTaBa, He 
COMpoBoxKaemoe, OAHAKO, YMeCHbIMeHHeM OMOMAaCCbI, OTMEYeHO Ha CTAHILHAX, 
PaCiOJIOX%KeHHbIX HeCKOJIbKO 1OXKHee HM 3allaHee OCHOBHOFO NobeMa BOA MexKIy 
uzoTepMamu 1,0 wu 1,5° B cmoe MaKCHMaJIbHBIX TeMMepaTyDP. K ceBepy oT 
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Sanusa Ouacba Mpwrca (59—63° to. u., 77—78° B. 9.) Ha HECKOJIbKUX CTAHMAAX ; 
B Cl0e MaKCHMAaJIbHbIX TeMIlepaTyp TeMnepatypa Obisia Mexkay 1,5 u 2,0°C. Oru! 
CTaHUMH Toxe GewHee coceqHHuX. TakHM oOpa30M, BbIABIAeTCA KaPTHHa OTPH-- 
WaTeJbHOrO BAHAHHA AHTApKTHYeCKON AuBepreHUMH Ha pa3sBUTHe MuTOMNAH- 
KTOHA JlaxKe BHe Y¥aCTKOB C MOLLHbIM WHKJIONHYeCKHM NOAbEMOM BOJBI. 


Ha o6eQHeHHbIX CHTOMJAHKTOHOM CTaHILHAX, paCNONOMKeHHBIX B WeHTpe'p 


WHKJOHa, HaOs1OJlaocb OoubluOe KOJIMYeCTBO eB*ay3HUA, NOAHABIWHXCA C Psy-> 
6MHHOM BOMOM H MaJIOUNCJCHHbIX B «BeTyIleH» Boe BOKpyr. Bo3Mo%XKHO, BBI-: 
ellaHve BoopoculeH 3THMH pauKaMH HrpaJlO HEKOTOPYIO POJlb B YMCHbIMeHHH 
KOJIMYeCTBa (UTOMMAHKTOHa. OfHako Ha OOeHEHHDIX CTAHIWHAX OTCYTCTBYeT 
6oulbliad rpynna BuxOB AMaToMeH. OrcyrTcTByrollwe BHAbI BMOJIHeE CXOJHBI 
lO XKH3HeEHHOH (bopMe C BUaMM, MMeIOWMMHCA Ha 9THX cTaHlMAX. JLonycTHTb 
MX BbIOOPOUHOe MoesaHve paukaMH HeT HHKaKHX OCHOBaHHH. TnaBHol nmpu- 
YMHOH OeHOCTH (PHTOMJaHKTOHa MpHXOLHTCA MpH3HaTb CJIMWKOM ObICcTpbiit 
NobeM BosbIl. CxoHoe pacnpesesieHHe MiaHKTOHa B palonax Nofbema BO, Co- 
cTaBlseT mipaBuno (°). SHaHve 3TOH 3AaKOHOMEPHOCTH JaJIO BOSMOXKHOCTH HelO-— 
CpeCTBeHHO B MOMEeHT HCCJIeqOBaHHA KOHCTATHpOBaTb MobeM BO NO 4HCTO 
6voorHuecKHM Mpu3Hakam. Ilocne oOpaOoTKH ruApoOsOrMyecKUX JaHHbIX 3TOT 


BbIBO, OblJI NMOATBepxKTeH. Hesb3A He OTMETHTb Take, YTO pacpeyesenue | 
wlaHKTOHa K CeBepy OT SeMJIM OuepOv ABHMOCb XOPOLIMM MpHMepoM OOpaTHOH | 
3aBMCHMOCTH KOJIHYeCTB 300- MH CPHTOMJaHKTOHa, He CBA3AHHOM C Mpefnovia- | 


raBLUHMCA HeEKOTOPbIMH aBTOPaMH BbITeCHEHHCM 2KHBOTHbIX BOOPOCJIAMH. 


Cpemu o6uTarolulHxX B UCC/eMOBaHHOM PpaloHe BOMopocseH OKa3aJlOcb He- | 


CKOJIbKO TpyMN BUAOB, pas/MYaIOWIMXxcA Mexy co6oh apeanamu. Tpanullamu 
HX apeaJIOB ABJIAIOTCA JIMHHH KOHBeprenuwi uw WuBeprenwun. 1. TombKo kK rry 


OT aHTapKTHYeCKOHM JMBepreHUMH Mexy Helo MH AnTapkTHgo BcTpeyenbi Char- | 
cotia bifrons, Eucampia antarctica (riaBubim oOpasom, forma balaustinum), | 


Biddulphia striata, Coscinodiscus bouvet u Thalassiosira sp. Bo3moxKuHo, 


HaxXOvKeHHe HeKOTOPbIX H3 9THX BUAOB OIH3 Oepera CBA3AHO C MX HepHTH- | 


yecKoH mpuposot. 2. TombKo K ceBepy oT AHBepreHuMH BcTpeyeHb! Rhizosole- 
nia simplex, Chaetoceros atlanticus, Ch. castracanei, Ch. pendulus, Ch. 
peruvianus, Coscinodiscus (quinquies-marcatus?). 3. Or anyTapkTu4uecKoH KOH- 
BepreHUuH Jo camo AHTapKTHAbI, BCTpeyascb NO O6e CTOPOHb! AuBepreHilun, 
pacnpoctpaHenbi Chaetoceros criophilus, Ch. dichaeta, Rhizosolenia bidens, 
Fragilariopsis antarctica, Dactyliosolen antarcticus, Corethron criophilum. 
4. B anTHOopeaJIbHoK OOsacTH MexKAY aHTapKTHYecKOH H CcyOTponuyecKOH KOH- 


BepreHUHAMH pacmpocTpaneHbl, HampuMep, Rhizosolenia curvata u Chaetoceros | 


lorenzianus. MMeertcs elle HeCKOJIbKO THNOB apeaJIOB H apeasJibl, MpoMerxkyTou- 
Hble MexKy AByMA THMamMu. Hexotopble 43 NpHBeJeHHbIX BHJOB He SHACMHUHBI 
JIA NepeyncJIeHHbIX AHTAPKTHYeECKHX BOAHbIX Macc. OfHako B CoceqHHX BOJ- 
HbIX MaCCaX OHH TaK MaJIOUHCeHHbI, YTO peAKO OblBaloT Halizenbl. Jina HeKo- 


TOPbIX H3 STHX BHJOB XapakTepHa MaccoBocTb B AHTapKTHKe (HM HHOrMa elle | 


B C€BEPHOM MOJlylapHH) MpH peAKocTH B TpoMHKax. 

Hutepecno, 4To anTapKTHuecKkaA JMBepreHllMA MOXKET, MO-BUAMMoMy, CuJly- 
XKUTb duToreorpaduyeckoh rpanulei. Ona cmoxker CJyKUTb rpanuttelt 
M HeKOTOPbIM Bam .300msaHkTona (*). Ilo HawHM anHbIM, OHA CJYXKUT 
TakKe 1O%KHOH fYpanulleH pacnpoctpaHeHua asbOaTpocoB pola Phoe- 
betria. Ecam B JanbHeiiem cyllecTBOBaHHe BULOB, OONTAIONIMX TOKO K Ory 
OT AMBepreHWHH, NOATBEPANTCA, MOXKHO OyJeT TOBOPHTb O BbICOKO-aHTapKTH- 
YeCKOH VW O HH2KHe-aHTapKTHYeCKOH NooOacTAX B CocTaBe 6uoreorpaduyeckoit 
aHTapKTH4eCKOH WMPKYMNOAApHOH OOacTu. TleppaA cBa3aHa c mpHMaHTapKTH- 
YeCKOH BOAHOM MaccoH 3anaHoro Apelitba, BTOopad — c BOHOL Maccoll BOCTOU- 
HOrO Apelitpa. OTH ABe NofoGNacTH WO/KHbI ObITb ca60 pasNM4UMbI K CeBepy OT 
mopa Yaqeina, rye Semaa Vps9mMa BbIsbIBaeT MOBOPOT MpHaHTapKTHYeCKolt 
BOJIbI Ha C€BePO-BOCTOK. 

B paiione anTapktuyeckol KonBeprenunu (51°10. m1.) veTKO BbIparkena 30Ha 
CMeIUeHHA PJlOp WIApPHHOH OKOIO 215 kM. K ceBepy oT Hee, Ha 50° 10. W., 6bwiH 
HalieHbl aTapKTHyeckue Chaetoceros criophilus, Ch. dichaeta, Fragilariop- 
696 


isis antarctica, Synedra pelagica, Thalassiothrix antarctica u HeKOTOpble py- 
THe. K tory of KonBeprenttuu, Ha 52° 10. w., Opina Halilena auTHOopeanbuad 
Rhizosolenia curvata. Haxoxeuus 3T0ro Ba K Wry OT aHTapKTHUeCKOii KOH- 
BeprenllMu, HeflaleKo OT MocCJleqHeH, B CpaBHUTebHO Teno Boe, ObiJIM ONH- 
CaHbl H panee (°). Hamunve 30HbI cMelienHa HarnaqHo uuOCTpupyer ropu- 
SOHTAJIbHbIM BOJOOOMeH MonepeK KOHBepreHUMH. Sta 30Ha CMellleHHA MO CBoeli 
CTPyKType, OYEBHAHO, He OYeHb OTIMYAeTCA OT 3OHbI CMeIMeHHA (Op B paione 
APYTuX PpPoHTOB, HO CpaBHUTeJbHO Cabo pasBUTa. 


i 
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Jlokxagn Akagemuu nwayk CCCP 
1958. Tom 119, Ni 4 


OKEAHOJIO['H A 


A. C. CAPKHCAH 


O HECTAWWMOHAPHbIX BETPOBbIX TEYEHHSAX 
B BAPOKJIHHHOM OKEAHE 


(IIpedcmaeaexo axademuxom JI. H. Cedosoim 9 XII 1957) 


Mbl paccMaTpHBaeM 3afady O HeCTalHOHaPHbIX TeYeHHAX, BOSOYKaeMbIXi 
BeTPOM B OapOKJIMHHOM OKeaHe. Mbi cunTaeM oKeaH OeCKOHeYHbIM MO FopH-: 
3OHTaJIM MH 0 TvyOuHe. Ocb Z HalpaBJIAeTCA BePpTHKaJIbHO BHH3, X — Ha Bo-} 
CTOK, y — Ha ceBep. I]nocKocTb z = 0 — MoBepXHOCTb OKeaHa B HeEBO3MYLILeH-- 
HOM cocTOAHHH. Jia yueTa HaJIHUHA MaTepHJIOB NoviaraeM, YTO BHe aKBaTOpHH 
JIaHHOrO OKeaHa TaHreHWHaJibHoOe aBJleHHe BeTpa TOXMeCTBEHHO PaBHO HYQIIO. 
Kak noka3auiu pacuetpl (', 7), Mosy4eHHoe TaKHM OOpa30M Nove TeYeHHH Ha-> 
XOMMTCH B COrlacHH C JaHHbIMH HaOJOJeHHH BCIOAy, 3a HCKJIOUeHHeEM Y3KOH] 
mpHOpexkHo mosmocbl. Ha Bonpoce 06 yrouHeHHH KapTHHbl MpHOpexKHbIxX Te-) 
YeHH B MaHHol paOore ocTaHaBJIMBaTbCA He Gyjem. Pa3jeuIMM MbICJIeHHO OKeaH | 
Ha JBe 4acTH MO BbICOTe H PaCCMOTPHM Hallly 3ayayy AA Kaxkoro CJOA B OT- 
leJIbHOCTH. 

l. IlpunoBepxHocTHH AH ORHOPOAHHH cuok. Cyu- 
TaeM JIA STOTO CJIOA MIpollecc KBa3HCTal|HOHaPHbIM H TpedviaraeM OYeHb Mpo- 
cTy10 cxeMy TeYeHHH. A HMeHHO: HCXOJMM H3 ypaBHeHHit JBM KeHHA 


07u Ler OGee 

Yon t= ees (1) 

02u 1G \ 

Lashes Cagis (2) 

[paHuuHbIMH yCIOBHAMH M0 Z ABMAIOTCH | 

pH z = 0 

du dv | 

Pov a = —T x (x, y, ft), Poa = —Ty (x, Ys, t); (3} 

Ip z= 00 | 
web ag ge POO ke 

ee ae ye OD Se aang (4)) 


IIpHHsATbI OG6O3HayeHUA: U, VU — COCTaBMAIOUMe CKOPOCTH TeYeHUA 110 OCAM X, Y; | 
{ = 2wsin 9 — napamerp Kopuouuca, v — KoaippulMeHT BepTuKaJIbHoro TypOy-. 
JIGCHTHOrO MepeMeluMBaHA, € — BOSBbILUeHHe TOYeK MOBePXHOCTH OKeaHa Hal, 
HX COCTOAHHeM B mOKOe, 7T,, 7,—cocTaBAIOUMe TaHreHWMadbHOroO jaBJIeHHa | 


BeTpa. Pemenve ypapuennli (1), (2) npa rpaHw4nbix ycnopuax (3), (4) umeert| 
BAIL | 


g (95 =) ( 
u+iv=2(ir—— 

a l ( Ox oy a 
SHayeHve BepTHKabHO CKOpOCcTH wW MoulyyaeM myTeM mpocToi KBaypa- 
Typbl NO 2 ypaBHeHuA HepaspbIBHOCTH HeCXKHMaeMOM 2%KHAKOCTH C HCIOJIb30Ba- 


HHeM TpaHuyHorO ycuOBHA Wlz-9 = — OC/Ot; umeem 
at > Si eee ' | 
W az iar ear 2 (sin az + cos az) —1] AP,, (6) | 
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Tae A—nuaockuit onepatop Jlannaca; «’ = V 1/2v'; v' — xoapunuenr BepTH- 
| KaJIbHOrO TypOyJeHTHOrO MNepeMelMBaHHA BOsLyxa. IIpu BpiBoye (6), Kak 
| u panee (°), MbI BbipasHiM Ty, Ty uepes aTMocipepHoe jaByIeHHe Ha ypoBHe 
-Mopa Py. Sametum, uTo B (6) orcyTcTByloT 4eHbI, OOYCJIOBJIEHHbIe +f3MeHe- 
_HueM mapametpa Kopuouica c muporoii. Sto He o3HayaeT, uTO B mpejiarae- 
| MOH CXeMe OTCYTCTByeT BJIMAHHe B-sppeKTa Ha MOBePXHOCTHbIe TeveHUA, TaK 
Kak Hike MbI OlpeyeuM Nowe C(x, y, t) MyTemM pelleHua ypaBHeHHs, B KOTO- 
| POM yuTeHO H3MeHeHHe Napamerpa Kopvosuca c wuporol. V3 (6) npu z— co 
| (T. e. mpakTuyeckH Ha ryOuHe z= 50 m) mouvly yaem! 
nl , 

Olea a, a AP (7) 
2. Bapok MHI Cao. Huxniow rpanuily mpunogepxuocruoro ofHo- 
| pOAHOrO CJIOA Mbl MIIPHHHMaeM 3a BepXHloloO rpaHhlly OapoKuHHoro cyiog. Jaa 
 peleHHA 3ayauH MpHMeHUTebHO K 9TOMY CJIOIO HCXOAMM U3 CJesytoulelt 
CHCTEMbI YIPOMeHHbIX ypaBHeHull; 


a a ee zs 
Ug tb Ose tlt tk Wo; (9) 
pg — 5 = 0; ao) 
4% +32 —0 a 
tut + of +00 02) 


Tre p =, —~%, P = P, — P, = Py — engz — COOTBeTCTBeHHO, aHOMaJIMM M0T- 
UOCTH p, MH AaBeHun Py; y = Op/dz = const. 

Hayambuble § ycoBua: mph t=0 u=u,(x, y, Z), U=V9(x, Y, 2), 
See ty (X, U,.Z). 

Ha Bompoce 0 rpaHH4HbIX YCJIOBHAX MO OCH Z OCTAHOBUMCA HWKe. 3aMeHHM 
B (12) p uepes ero 3HayeHHe, MoOyyaemoe u3 (10); uMeem 


| a2P a2P a2pP 
| STOP EDA aR ee (13) 
TIpoquddpepenunpyem (13) no z; c yuetom (11) nomyunm 


Ou , Ov To? E eG OIE 0?P 
Dita dh eam Ono-dt gle Ge Poe SE (14) 
M3 (8) u (9) BbIBeqeM ypaBHeHHe BUXpxA CKOpocTH 


0 ) 0 0 
te Se Hee +L + 2) (E+ 57) + Bo =O, (15) 


tye Q = dv/dx — du/dy, B = dl/dy. 

B ypasyenuu (15) caemaem culemyiouyve ynpomjenua. B Bpiparxkennn Ko9dp- 
(buUMeHTa Mp TOpH30HTabHOH AMBepreHuMN cKopocTH oTOpocum {2 mo cpaB- 
weHHIO c / HW NpumMem KBa3HreocTpo*uyeckoe MpHOmM2xKeHHe 


ee oe Bie tae Os <7 AP). 
0 


Torga, yuuTpipaa eme (14), mpuBefem (15) kK Busy 
(LoOAPi te bor. 4 Eee ee 16 
Pilko UP yon eV a AP) + 120 Oz Gz}! , gol Ox * (16) 


0a 0b da 0b 
rye NO) 9 eae ag 
Mei noulyuniu, TakKuM OO6pa3oM, OHO ypaBHeHHe ja onpegenenua P. 
UrToObl saath rpaHvynoe ycyloBue Ha BepXHel rpaHulle OapOKsMHHOTO CJIOA, 
3aMeHuM B ypaBHeHwu (13) uw uw Vv UX FeocTpodHyecKuM MpHOMKeHHeM U 
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MOJIOXKUM B MOJYYeHHOM COOTHOLWeHHH z = 0: 
ble 1 oP 
ane Srp Ly, 
(18 + dear en sat T(P ae bono ue 
Kak Mbl yCJIOBHJIHCb BbIle, 2=O AHA Cation CJIOA COOTBETCTBYeT 
YPOBHIO 2 = co OMHOPOAHOTO COA, MOSTOMY B (17) MOxHO MOCTaBHTb 3Ha- 


yeHve w u3 (bopMysibI (7), 3aMeHaAS B Hel € yuepes peg) 2-0 (Takoe BbIparKe- 
0 


HHe Jia C, KaK W3BecTHO, JlerKO MOJyyaeTCH M3 ypaBHeHHA CTaTHKH MpH 
rpaHHyHOM yCJIOBHH P |z~-0 = 0): 
aP  y OP aa aP 18 
Fae ce Qo OL lags 0 ote APy +5 P, oA 2= ON ( ) 
O6o3Hauum Tenepb OP /Ot uepes g HU Bs mee ganucH Mmepeyem kK 
6e3pa3MepHbIM KOOPHHHATAaM 1, Yi, 2; MPH MOMOUIM COOTHOIMeHHH 


oo xp EX, y= ite ice 


sol? 


Torga AucdepenttvambHoe ypaBHenue (16) mM rpaHuyHoe ycsoBue (18) sanH-— 


WYyTCAH B BHYe 


02q 0°q __ oq oP __ BH 1g oP . 
oat og ad wm 8P) tan (PRe)]— V fae 08) 
0 OP. H | 

na = =0 FL—ag=s_AMt+ oad (P, Se), m=. (18) 


BropbiM yCJIOBHeM MO 2, ABJIA€TCA OFpaHHYeHHOCTb g MpH 2, = co. Sagauy 
pelliaemM WaraMH MO BpeMeHH, CUHTaH, 4YTO B MepHoy OAHOrO Mara mpaBble 
yacTH ypaBHenui (16’) u (18’) He saBucat or ¢. IIpu ompeyemeHun g MbI MOuIb- 
3yeMcaH MeTOoM, paspaOoTanHbiImM I’. MW. Mapyyxom u H. UW. Byaeesnm 
B TeOpHH MporHo3a norosbl (4). OOosHayHM TpaBble yacTH ypaBHenun (16’), (18’) 
COOTBeTCTBeHHO Yepes F (x1, Yi, 21), f (X1, Yi) MW MpeacTaBHM 3ajaHHble H HCKO- 
Mble BeJIMUHHbI B BUe HHTerpasia Pypbe. Hanpumep: 


re (%, Yi, 21) ee Were n (21) ef(mx,+ny) dim dn, 
4| cS , , 
re Fin, n (21) = apa (Wee ran eh y’, 2) dx! dy. 


Torga nowyyaeM JIA Ym,n YpaBHeHHe 


Bm, n | dz? — (m? +- n*) dm, a = Fim, n (19) | 
H TpaHH4Hble yCJIOBHA 
Np 2; = 0 dm, n | d2 — 1m, n = fen: (20) 
TIpH 21> co Gm, n OP panv4deHbl. (21) 


PeuteHwem ypaBHeHua (19), yQOBeTBOpsIONHM TpaHHuHbIM ycuoBuan (20), 
(21), ABaeTCHA 


0 
4 — 
Im, n = Bp \ [ewes oe ae ne aie | Fim, n(s) ds — Fm, n e741, 
aang (22) 
p= Vr +n? 
TlomHoxkuM o6e YacTH (22) Ha e(™™tny) y mpouHTerpupyem MO m un OT 
—oo fo +00. Torga nonyaum 


0 © 
: M f f U , , 
q= i \ \\ou, Y,, Ss, X41, Yi; 21) F (x, Yy> s) dx! dy’ ds — 
{ oO 
— se \\xen md F(x, yi) de, dy, (23) 


—oo 
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‘MIM, Moce No_cTaHOBKH 3HaveHuli F, f u HeKoTopprx mpeoOpa3soBaHnuit: 
co 0 


q= eV \Laant(P, Ap) —2# V #2) Gdsds, dy, — 
ay nt 
— ear \\\ 35 I(P,52) ds dx’ dy’ — sey \ xP, dx! dy’. (24) 


B dopmyuiax (23), (24) npuuarb! o6o3HaueHua 
| G =o[(s—z2,), px] +2x [(21 +8), e1]—s[(2i+5), pil, a=V (x,—x)? +(y:—y')*, 


a 
x(a, 6)=9 (a,b) +a|5 (a',b) e-s(atada’, 
foo} 

SaMeTuM, 4TO B MePBOM NpHOMH2KeHHM MOXKHO CUNTAaTS %, = 0. Creqoparesb- 
HO, x (a, 6) = o (a, 6). Kpome Toro, MoxHO mMpeHeOperaTb atBeKuneli Buxps 
J (P, A P) no cpaBHenmw c aBekuvelt naotuoctu J (P, 0P/dz). Utax, mbt onpe- 
‘Henuiu g , cleqopatentbuo, H P. Ecau nose P (x, y, z, t) Haliqeno, To nowb- 
‘ByACb KBa3HreocTpopayecKHM MPHOJIMKeHHeM, MOXKHO JerKO OMpelesuTh u, V 
43 (8), (9), a 3aTem w a3 (13). Jlerko BugleTb, YTO MpH 2;—>0o BeMUMHA Gg, a Cule- 
‘MoBaTe/bHO, H BCe HCKOMble rHApoMMHaMM4ecKHe XapakTepHCTHKU cTpematcs 
kK Hyo. A 3TO HeOOXoduMo Aa TeyeHuH B OapoKMHHOM oKeaHe. Ormetum, 
-YTO JeJleHHe OKeaHa Ha (Ba CJIOA CPOPMaNbHO. OTH Ba CJIOA B3AMMHO CBA3AHbI 
-M oOycsoBseHbI Apyr Apyrom. B camom Jue, dbopmyst (5), (6) BoBCe He Jalor 
‘pelleHuaA 3aauH JIA MpHNOBepXHOCTHOFO COA, a JMMIb BbIPaKaloT U, V, W 
gepe3 5. Camo nome © onpeleiaerca NyTeM pellleHuaA 3alauu Ayia GOapoKJMHHOTO 
oKeaHa. C pyro cropoubt, 6e3 dopmyb (7), NowyyeHHOH H3 «o,HOpORHOH 
MOJleIH», Mbl He MOPJM Obl pelHTb 3alayy Aa OapoKsMHHOrO Culoa. Coemaem 
elle OMHO 3aMedaHHe. YpaBHeHHe MepeHoca MoTHOcTH (12) ABMAeTCA ympolleH- 
HbIM BUJOM YpaBHeHHA MJOTHOCTHOK Auppy3uu (°). Mbt cosHaTembHO oTOpocusn 
B“HeM BCe YJIeHbI, OOYCJIOBJIeEHHbIe COOcTBeHHO udpdpy3sHeH MJIOTHOCTH, XOTA 
UX COXpaHeHNe He MpeAcTaBsAeT MATeMaTHYeCKHX TpyAHocTeH. Tem cambiIm nod- 
yepKHBaeM, 4YTO B UM3BeCTHOM (cM., HallpuMmep, (°)) mpolecce mpucnocobleHHA 
MOJIA Macc K MOJO TeYeHHH MIoTHOCTHaA Audppy3uA urpaeT BTOpocteleHHyto 
pomb. Ham mpefcTaBuisetca, TO 3TOT Mpollecc MPOHCXOAUT CJieLyIOuluM oOpa- 
30M: Tole BeTpa Co3aeT ONpefevIeHHy!O TOPH30HTAJIbHY!IO HM BePTHKaJIbuyIO 
WHMPKYJAWHIO H HaKJIOH YPOBHA, B MpHMOBePXHOCTHOM CJl0e OKeaHa; No Meli- 
CTBHeM 3THX (bakTOpOB (B HallleH cXeMe 9TO BbIpaxKeHO TpaHH4HbIM YCJIOBMeM 
(7)) BO3HMKaeT WAPKYALMA H MepepacnpeseeHve Nowa Macc B OapoKJIMHHOM 
Coe OKeaHa TaKHM OOpa30M, 4YTO Mp z= co TeYeHHA SaTyxaloT, a U300apbl 
cCoBlaaioT Cc H30cCTepaMH. OTo MepepacnpeyesieHve MATEMATHYeCKH OMNMCbIBaeTCH 
qleHaMH, BbIparKalOulMMM MepeHoc MMOTHOCTH MO TOpHsOHTaHM HU oOCcoOeHHO M0 
BepTHKaJIH, T. e. WlenamMu u Op/0x, v /dp/dy, wWOP/dZ, a He UeHaMM, OOyCJOB- 
JeHHbIMA Wuppy3sveH MIOTHOCTH. 

B 3akm104eHHe BbIpaKalo OvlarofapHOCcTb WIeHy-KOppecnouyeHTy AH CCCP 
VY. A. Ku6emo 3a pay WeHHbIX ykKa3aHHi. 


p 1 
S(O) ora 


MuctuTyT mpukiaqxon reopu3snKu Tlocrymuao 
Axkagemuu HayKk CCCP ) BOUT I iy/ 


WMTHPOBAHHAA JIMNTEPATYPA 


1A.C.CapxKkucsnu, Hss. AHCCCP, cep. reous., Ne 8 (1957). HIN Ge G Elie 
«x uc =H, Hap. AH CCCP, cep. reodu3., N25 (1957), % A.C.CapxKkucsu, Mas. AH CCCP, 
cep. reopus., Ne 6 (1956). *H. A. Ku6Oeas, Baegenne 8B ruqposunamuyeckue MeTOMDI 
KpaTKOcpouHoro MporHo3a Morogyl, 1957-2 Col GC. Wi ure nk un YAH, 101; Ner3 (1955); 
6B. B. WtoKxmadn, Tp. Uuct. oxeanoa., 3, 3 (1949). 
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Jloxnagn Akayemun HayrR CccP 
1958. Tom 119, Ne 4 


TEXHHYECKAA PH3HKA 


A. A. WMHAEB 


MCCJIEMOBAHHE JHPO>Y3HH B CIJIABAX HA OCHOBE HHKEJIS. 
C 4HCJIOM KOMMOHEHTOB OT 2 JO 8 


(IIpedcmaeaeno axademuxom H. I]. Bapduxeim 22 X 1957): 


B pa6ote (!) Hamu OplJIO MOKa3aHO, UTO BBeeHHe THTaHa, XpoMa, BoJbdpa- 
Ma, aJIOMHHHA B TBepAbIli pacTBOP HHKeIA CYIMeCTBeEHHO YBeJIMYHBaeT SHEP- 
THIO aKTHBAaLLMN Wudpby3Hu MW yMeHbilaeT 3HaveHHe KOSPPHUHeHTOB Andppy3uu. | 
Han6oubmuit sddekT na6s0fasicaA Np OJHOBPeMeHHOM BBeeHHH BCeX yKa3aH~) 
HbIX MeTaJIJIOB B TBEPAbIM PacTBOP HHKeuA. | 

OTOT pe3yJIbTaT HaXOMMTCA B XOPOWeM COracHH C JaHHbIMH PeHTTeHOB- 
CKUX HCCJIeOBaHHH, KOTOPble MOKasaJIM, YTO BeJIMYHHa Cpenero KBalpaTHy- 
HOO OTKJIOHCHUA ATOMOB KPHCTaJJINYeCKOM pellieTKH OT MOJO*KeHHA PAaBHOBeCHA 
JIA CMvlaBa, AaHaJIOTHYHOrO HaliMM CHCTe€MaM, YMeHblllaeTcA mpHu BRe/eHHHa 
B HHKeJeBbI TBepAbIli pacTBOp THTaHa, XPOMa, aJIIOMHHHA, NpHuem HavOoVJIb- 
mui sdcbekT HaGmofasicd Mp OAHOBPeMeHHOM BBeeHHM STUX 3JIEMeHTOB (7). 

ConocTaBJieHve aHHbIX Mo Audpy3HH c pe3syJbTAaTaMH PeHTTeEHOBCKHX HC~ | 
CleAOBaHHH NO3BOJIMM ClelaTb BbIBOA, 4YTO MNpu coOsOeHHH MOCTOAHHBIX 
yCJIOBHH SKCNepHMeHTa MpH HCCeLOBaHHU AuddPy3nn MO*KHO MOJYUNTb OObeK- 
THBHbIe pe3yJibTaTbl OO H3MCHCHHM CHJI MexKyaTOMHOH CBA3H B CrviaBax. 

B uactosulei padote HaMH OblJia CelaHa NOMbITKa UCCeLOBaTb BJIMAHVE 
Ooslee CIOXKHOFO JieTMHPOBAHHA HHKeJeBoro TBepAoro PacTBopa Ha ero Auddy- 
3HOHHbIe XapaKTepHCTHKH. 

Mcxoaa 3 OOuluX NOJIO%KeHHH, MOXKHO ObIIO OXAKUTaTb, YTO C yBeHYeHHeEM 
UMCJla BBOJHMbIX IJICMCHTOB S*PPeKT YBeIMYEHHA SHEPIHH aKTHBallnH LudiPy3uu — 
OyeT BOSpacTaTb BHaYaJe ObicTpo, 3aTeM MedieHHee. Jia ucceoBaHuA STOTO 
Bolpoca HaMH ObiJIO MpoBeseHo H3yYeHHe Audpy3uH B cMvaBax CHCTeM: 
Ni—Ti, |Ni—Ti—Cr, Ni—Ti—Cr—W—Al, Ni—Ti—Cr—W—AI—B, 
Ni—Ti—Cr—W—AI—Mo—C nu Ni—Ti—Cr—W—Al—Mo—C—Nb. 

Bee BbiOpaHHble HaMH COCTaBbl CMlaBOB OTHOCHIHCb K OOlacTH, Mepexoy- 
HOW OT HeHAaCHILLeCHHbIX TBePAbIX PaCTBOPOB K TeTepOreHHbIM cocTaBam. MuxKpo- 
CTPyKTypHble JaHHbIe 9THX CIIaBOB yKa3bIBaJIM Ha HauaJIbHYy!O CTaMMIO pac- 
lala TBepAbIX pacTBopoB. C yBeNMYeHHeM UHCIa KOMMOHEHTOB ClviaBa MeJIKO- 
WMCMepcHoe BbIAeeHHe pacipocTpaHAJIOCb B OOJIacTb BCe Ooulee BbICOKHX TeM- 
nepatyp (*"°). 

B kavectBe Audpynqupyroulero aeMeHTa BO BCeX cCIaBax IIPHMeHAVIOCb. 
*Keles0, COfepxKaBlllee pauoakTUBHbI usoTom Fe®®. Kak Oniio moKa3aHo 
HaMH paHee, B 3TOM CJly4ae Audpy3sHoHHble XapakTepHCTHKH OTParxKaloT Jeli- 
CTBHTE/IbHOe H3MeHeHHe SHEPrHU CBA3H MexKAy aTOMaMM KPHCTasMYeCKOH pe- 
IWeTKH CMJaBOB M NOJIHOCTbIO HCKJOUaeTCA BJIMAHHe Ha HUX KOHIMeNTpallMn 
BBOAUMBIX 9JIEMeHTOB HM OCHOBHI CilaBa. 

H3mepenve Kospunnenta Ludpysuu mpoBosusocb mo panee paspa6oTaH- 
HOMY MeTO/y (*), OCHOBAHHOMY Ha NPHMeHEHHU IIeEKTPOJHTMYeCKO NOJMpOBKH 
WA CHATHA C OOPasila TOHKHX C/loeB. TouHocTh u3MepeHuA KoSdpHUNeHTOB 
Muppy3suH STHM MeTOJOM cocTaBasa 5—8%. 

Hecieqopanne udpy3sun mpoBosusocb B TeMnepaTypHOM HHTepBasle OT 
950 go 1250°. B cnnapax cucrem Ni—Ti—Cr—W—AI—B, Ni—Ti— 
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Cr—W—Al—Mo—C fu Ni=—Ti—Cr—W—A1—Mo—C—Nb  sennuuna Ko3p- 
Qulvexta AndypysHH mp temnepatypax <1100° 6nina HacTombKO Maa 
4TO MocTaTouHyIo AA e€ onpeenenua rnyOuny Andpysuu yanocp no- 
AYYHTb TOABKO MPH SHAaYMTe/IbHOM (MpMepHo B 2 pa3a) yBenHYeHUH mposos- 
MKUTENBHOCTH An@py3HOHHOrO OTAHTAa ,NO cpaB- 
HeHHIO C TAaKOBOIO AA JBOMHIX HM TPOlHbIX 
cnJlaBoB. . 
PesyubTaTbl HcceqoBaHua [Temnepatypuoli 
3aBHCHMOCTH KOSdPHUHeEHTOB Audbysun Ana 
yKa3aHHbIX CMaBoB MpefcTaBseHbl Ha puc. |. 
Kak BHJHO 43 STOrO pucyHKa, 9KCNepHMeHTavIb- 
Hble TOUKH XOPOIIO yKJafbIBalOTCA Ha MpAMble 
JIMHHH, YTO XapaKTepH3yeT BLICOKYIO TOUHOCTh 
onpefelenuA KooppullMenta Lupbpy3nu, npuyem 
Yruibl HAKJOHA MpAMBIX 3aBHCHMOCTH JlorapudMa 
yAebHOK aKTHBHOCTH paWoakTHBHbIX H30TONOB 
B CHATHIX coax 1g D ot 1/T nocneqoBatTebHO 
yBeJIMUMBaeTCA C TepeXoJOM OT ABOlHOrO K 60- 
Jlee CJIOMKHBIM CMaBaM. STO O3Ha¥aeT Take, 


—4TO Mpolece Zudcy3HH B CO%KHOM civiaBe, Kak Puc. 1. Temneparypnaa sapucn- 
HampiMep, B ciilaBe cuctemst Ni—Ti—Cr— Mocte xkosppunnenta anddpysun 
set Mo CNb tos wKene3a_B CllaBax cucTem: / — 

» (Wp HCCJIeMOBaHHH B Ni— Ti, 2—Ni — Ti—Cr, 
WHMPpOKOM HHTepBaJie TeMMepaTyp, KoOrya 3Ha- 38—Ni—Ti—Cr — W—Al, 


yeHHe Kooppulventa Auddby3suu Meusetca na 4— Ni — Ti —Cr —W—Al_B, 


HeCKOJIBKO TOPpAXKOB, TpOxXOJMT MpH OHOM UH ae citi ee, ie ass 


TOM 2Ke 3HaYeCHHH SHEPIHH aKTHBALLHMH. WT Ent Moe SoNb 


M3 yruoB HakJOHa IpAMBIX, MpecTaBJIeHHbIX 
Ha puc. 1, Oblia BbIYHCIeHa MeTOJOM HaMMeHbIIMX KBalpaTOB 9HEPruA akTHBa- 
uv Qubbysun £ pia Kaxkoro cnmapa. U3menenve E B 3aBucuMocTH OT COCTaBa 
clilaBa H300paxeno Ha pue. 2, 43 KOTOpOro CulelyeT, YTO BemM4HHa E BTBepsbIX 
pacTBOpaX Ha OCHOBe HMKeJIA MOKeT ObITb 3Ha- 
kkan/e-a7 YNTeJIbHO yBeJIM¥eHa TyTeM BBeJeHHA B CIvlaB 
10 COOTBETCTBYIOMIHX PaCTBOPHMBIX B HUKeJle 9de- 
MeHTOB. OHeEpruA aKTHBallun udpysnu B 8- 
KOMIMOHEHTHOM CiiviaBe B2 pa3a OoJlbllle 9HEprnu 
aKTHBallun Ludpy3uv *Kesle3a BYMCTOM HHKelJe. 
AnasM3 KpuBol puc. 2 noKa3bIBaeT, 4YTO OT- 
HOCHTeJIbHO OoJIbiloe yBemHYeHve 3HayeHnA E 
HaOsr0faeTCA Tp BBeJeHHH B TBepAbIN pacTBop 
HHKeJIA OHOTO 3JIeMeHTa; TIpH BBeeHHH 3 Hu O 
KOMIOHEHTOB 3Ha¥eHHe E XoOTA HM BOSpacTaeT, HO 
adcbeKT Ha BeCOBY10 €JMHHLY BBeJeHHOFO 3JIeEMeH- 
Puc. 2. Usmenenue axeprum ak- Ta OOHapy2KHBaeTCA B MeHble CTeneHu. B stom 
THBAUMH LuppysHn B cniaBax HH- cyyyae BesMunHa E JocTuraeT Kak Obl MaKCH- 
K@JICEBbIX CHCT€CM B 3aBHCHMOCTH 
or cocraga cimapa. Homepa cuc- MaJIbHOTO 3Ha4eHHs. Bcamom jfleJe, BBeJeHHe 
TeM Te 2Ke, 4TO Ha puc. | 8 Bec.% Ti yBennuuBaet 3HaveHve E na 44,4%, 
a BBelenue 20 Bec. % Cru 3,4 Bec.% Ti yBenu- 
uuBaet E ua 60% no cpaBHeHMtO CO 3HaYeHHeM SHeprHW akTHBallun ndpy3nn 
quia uncToro HuKela. BBpeweHue 5 4 6 KOMMOHEHTOB NO3BOJAeT NOBbICHTb 3Ha- 
yeoue E tompKo Ha 10O—15% mo cpaBHeHHio C TpOHHbIM CIaBoM. 
Tlanpuefiuiee yBemuuenne E uMeert MecTO TOJbKO B pesysibTaTe OOpasoBaHHAa 
MexX.y aTOMaMH B CilaBaX HOBbIX CBA3eH XHMMYeCKOTO XapakTepa, HallpuMmep, 
oOpa30BaHHs MeJIKOMMCMepcHbIX KapOHJOB THTaHa B 7-KOMINOHEHTHOM HM Kap- 
6uOB THTaHa M HHOONA B 8-KOMMOHEHTHOM CriiaBax. B pesyJbTaTe oOpasoBanna 
KapOuyoB BeM4uHa E BHOBb HHTe€HCHBHO BOspactaeT (CM. PHC. DY 
PesybTaTbl Halleli paOoTbl NoKa3asH, YTO B 7- HW 8-KOMNOHEHTHBIX CIaBax 
3HeEprHA aKTHBallun Wudpby3sun BospactaeT Ooslee YeM B 2 pa3a MO CpaBHeHHIo0 
C UMCTLIM HUKeseM. STOT PesyJIbTAaT XOpollo corsacyeTcs ¢C ApyruMu Hawn (°) 
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50 


12 fk ae 


H JMTepaTy PHBIMH (°) aHHbIMH NO BJHAHHIO OOpasoBaHHA XHMHYeCKHX Coe- 
JIWHeEHHH Ha BeJHYMHY 9HEPlHH aKTHBallHN Audpysnu. 


IlockompKy u3sMenenve £ B MOJOOHBIX MccMeOBaHHAX OTpaxKaeT AeicTBH- 
TeJIbHOe H3MeHeHHe 3HEPlHH MeKLyaTOMHOTO B3aHMOJeMCTBHA KpHCTaJMYe- 
CKOM pellleTKH CIaBa, MOXKHO CeNaTb CJleLyIOulNH BEIBOA. IIpu BBeAeHHM ompe- 
JIeJICHHBIX KOJIMUeCTB CMellHabHO BbIOPaHHbIX 3JIEMCHTOB B pe3yJIbTaTe HCKa-: 
XKEHHA pellleTKM TBEPHOFO PacTBOPa MpOHCXOAMT 3HAYHTebHOe YBeM4eHHe CHI 


MeXxKYaTOMHOH CBA3H KPHCTaJIMYeCKOH pelleTKH civaBa. BemwunHa CHJ 
CBA3H, a CJIeOBaTesIbHO, 9HEPlHA ATOMOB KPHCTaJIJIMYeCKOH pelleTKH CMaBa | 


MOcTHuraeT HeKOTOPOrO MaKCHMaJIbHOrO 3Ha4eHHA TPH BBeeHHH B TBepAbIK 
pacTBOp Ha OCHOBe HUKelA S—6 9dJlemenToB. B pe3ybTaTe oOOpasoBaHua B CIa- 
BaX HOBbIX XHMHYeCKHX COeAMHeEHHM JHEPruA Me%KLyaTOMHOLO B3aHMOeHCTBUA 
MOXeT ObITb JOMOJHUTebHO YBe/IMYeHa MO CpaBHeHHIO C TBepAbIMH pacTBO- 


paMH cCilaBoB. 
Tlomyyenuble HaMH pe3yJbTaTbl No HcCeqOBaHHIO Audppy3HH B yKa3aHHbIx 


CilJlaBaxX XOPOLWO COrslacyrlOTCA C TAaHHbIMH O JUTeJIbHOH MpOuHOCcTH Tex Ke CiiJla- | 


BOB, KOTOpas, HallpHMep, MIpu TeMMepatype 1100° cyitlecTBeHHO BosSpacTaeT pH | 
nepexoe OT ABOMHOFO HM TpolHOrO CnwaBOB K CMJlaBaM Gosee cIO%KHbIM. Ma- 
KCHMAJIbHY1O MPOUHOCTh MpH 39TOH TeMmepaType HMeeT 8-KOMNOHEHTHbIM CIaB. 
ComocTaBJIad pesysbTaTbl UcceqoBaHHH Audpy3suu c aHHbIMH Mo JWJIMTeJIbHOu 


MpOUHOCTH TeX 2Ke CMaBOB, MOXKHO ClelaTb BbIBOL, YTO AupPy3HA UW MVIMTeb- 


HaA MPpOUHOCTh ONPeAeJIAIOTCA B OCHOBHOM OJHHUMH UW TeMH 2Ke (pakTopaMu. 


Tlocrymu.o 
3 X 1957 


UHMTHPOBAHHAA JIMTEPATYPA 


rae HW. Kopuuaos, A. A. Uuuses,, H3s. AH CCCP, OTH, Ne 9, 50 (1957). 
2 T.B. Ky pgawmos, H.T. Tpaspuna, JAH, 99, 77 (1954). 3. Kopuu cout 
BB. KocMomqeMbaANCKH i, M38. AH CCCP, OTH, Ne 2, 90 (1955). 5 tH Ko 
HusoB, JI. HW. psaxuua, H3s. AH CCCP, OTH, Ne 7, 101 (1956). *®*H.U. Ko 
HuaoB, A. A.C uatKxos, ® M. Tutos, )KypH. Heopr. xum., 2, s. l, 160 (1957). 


2 Bh It Kopuuaos, JI... Upaxuua,O.B.OxumMKOBa, iss. AH CCCP, OXH, 
1956, 885. ’M.Bb.Heuman, A.A. Uluu ses, JAH, 96, 315 (1954). = M. B. He ii- 
Mau, A. A. Wunses, JAH, 1038, 101 (1955). A, Beckowiltz, &, Jva mot) aN 
Phys. Rev., 95, 1185 (1954). 
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Jloxnsagp Akanemun Hayk CCCP 
1958. Tom 119, Ne 4 


XHMHS 


A. H. BAUWIKHPOB, B. B. KAM30JIKHH, K. M. COKOBA u T. TI. AH]\/PEEBA 


O COCTABE CIIMPTOB, MOJIYYAIOLUNXCA NPH KU AKO®A3HOM 
OKHCJIEHHH x-TTAPA®HHOBBIX YIJIEBOJOPOOB 


(ITpedcmaéaeno axademukom A. B. Tonuuesoim 14 XII 1957) 


Heceqopanua B o6lacTH *AUAKOasHOrO OKHCJeHUA MapacHHOBbIX yrse- 
BoJOpofoB MpHBeH Hac paHee K paspaOoTKe HallpaBJIeHHOrO Mpollecca novy- 
YeHHA BbICHIMX aJIMpaTu4ecKUX ciMpTos (*, ®). HampaBsenuocrb storo npolecca 
 odecnednBaercst IIpHCYTCTBHeEM B PeaKIHOHHOH 30He OOPHOM KHCJOTHI H BbIGO- 
poM yCJIOBHH MpoBeweHuaA peakluH. 

Msy4uenve XHMH4YeCKOLO CocTaBa H CTPOeHUA CHUPTOB, MOJyYaIOULUXCA B aH- 
HOM Iipollecce, MpecTaBJIAeT 3HAUHTeJIbHBIN WHTepec WIA BbIACHeHHA Mexa- 
HU3Ma OOpa3s0BaHuA CNMpTOB, a Take BblOopa MyTeli UX pallMOHasbHOro UC- 
‘Moubs0Banua. B mpesbiqyutux ucceqoBaHHusax (*) ObluIo yCTaHOBeHO, 4YTO MpH 
OKHCJIEHHH HOPMAaJIbHbIX MapauHOBbIX YreBOLOPOAOB B ARUAKOH (hase a30rTo- 
KHCJIOPOAHOH CMecbiO, CosepxKauleli 3,0—4,5% Kucnopola, mpu Temmepatype 
165—170° B mpucyTcTBun 6opHOl KUCOTHI OO6pasyloTCA MpeuMYULeCTBeEHHO BTO- 
PHUHble CNUPTHI, OOJlaqaioulve TeM %Ke yriepOMHbIM CKesIeTOM H UHCJIOM aTOMOB 
yrslepofa B MOJIeKyJle, YTO H HCXOAHI yrueBosopox. Llempio HacTostlero uc- 
CuleqOBaHHA ABJAJOCb BbIACHeHHe BOIpoca O NOJOReHHH THAPOKCHJbHOU 
rpylmbl B MOJIeKyJie CIMpTOB. 

B cBeTe NocTaBJIeHHOH 3afa4un Hallle BHHMaHWe MpHBJeK OHH U3 XHMHYe- 
CKHX MeTOJOB HCCJeoBaHHA CTpOeHHA OpraHvuecKHX CoeHHeEHHM — MeTo, 
OKHCJIGHHA CMUPTOB JBYXPOMOBOKHCJIbIM KaJIHeM B Cpele pasOaBJIeHHOH cep- 
HOM KHCJOTHI (*). 

IIlpu oKMcJIeHHH NepBHYHbIX CNHPTOB 3THM PeareHTOM MOJIyYaloTCA KapOoHO- 
_ BbIe€ KHCJIOTbI C TEM 2Ke UMCJIOM ATOMOB yrsleposla, YTO UB UCXoAHOMCcHUpTe. IIpu 
OKUCJICHHM Ke BTOPHUHbIX CNMPTOB MPOMCXOAUT paspblB yIrviepod-yrsepoMHbIx 
epa3ell Mo MeCTY NoJIOKeHUA THAPOKCHJIbHOM Ppynnbl, BPesyJIbTaTe “ero OOpa- 
3Y!IOTCH KapOOHOBble KHCJIOTHI C MeHbIIMM YHCJIOM YIJIepOMHbIX ATOMOB B MO- 
_jlekysie. CieqoBaTesibHO, 10 CocTaBY KHCJIOT, NoJyYaIOUIMXCA IPH OKMCJIeHHH 
CMMPTOB yKa3aHHbIM peareHTOM, MOXKHO CYMUTb O MOJORKeHHK THAPOKCHJIbHOH 
Tpylmbl B McCJefyeMbIX CnupTax. OfHakKo B JMTepaType MMeloTCA yKa3aHHA Ha 
TO, UTO aHHad peakUHA Wer He COBCeM TvlaKO, H Hapsyy C KuCJloTaMu, OOpa- 
3YIOUWIMMUCA B Pe3yJIbTAaTe OKUCJIeEHUA TO MeCTY HaXoxXMeHNA THAPOKCHJIbHOH 
“Tpyunbl, oOOpasyworcaA Tak2Ke KUCJIOTHI HHOTO MOJIeKYyJIAPHOFO Beca. Kpome TOTO, 
“TIpH MpoBeeHHH peak B Cpefle CepHOM KUCJIOTHI IPH NOBbILICHHOM TemMMepa- 

Type MpoTeKaloT HeKoTopbie NOOounble peakUHU, MpPHBOAMe K OCMOJICHHIO. 
K coxkaJleHui0, BOMpoc O KOJIMYeCTBEHHOM COOTHOIIeHHH Me?Ky OCHOBHBIM 
HalipaBJIeHHeM PeaKUMU OKMCJICHHA M BbIMeyKaSaHHbIMM MOOOUHIMH peakIMAMU 
HeOCTaTOUHO OCBellleH B JIMTepaType. 

UroObl pelluTh BOMpoc O BOSMOXKHOCTH MpHMeHeHHA AanHHOoro MeToAa MIA 
olpeseseHHa MOOKeHHA THAPOKCHJbHOM Tpynnbl B MCC/eMyeMbIxX CMMpTax, 
HaMU OblJia W38y4eHa peaKI[MA OKUCJeHHA HHAMBUAYaIbHbIX aMaTHyeckKux 
CHMPTOB C pa3JIMYHbIM MOJIO%KeHHeM FHAPOKCHJIBHON TpyiMbl (TeTpayleKaHouia-4 
WM rekcajleKanoula-7) c mocsexyrouleh WenTupukallnel U olpeseseHveM BbIxXOjla 
oOpasoBaBIMXxcaA KHCJOT. OkuCJeHMe CNMPTOB MpPOBOAMNOCb MO MeTO/y, OI- 
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canHomy Kpacbrom vii NoJlyYeHuaA yHAeKanHOBOH KHCJIOTH! M3 MeTHJYHACWHI- | 
KeTOHa C HeOOJIbIIMMH M3MeHeHHaMH (*). BecoBoe COooTHOMIeHHe MexK]y HC- 
cjlelyeMbIM CHMpTOM HM OUXpoMaTOM KaJINA ObIIo paBHo | : 3. Pas6aBneHHas | 
cepHad KuCsIoTa (KOHUeHTpalluu oKoso 50 Bec.%) Opaslacb B MeCATHKPaTHOM | 


KouIM¥ecTBe MO OTHOWeHHIO K cnupry. Bo u36exKaHve riyOoKHx MpeBpalilenun, 
NpHBOAAWUX K O6pas0BaHHi0 MOOOUHHIX MpOAyKTOB peakUMH, OKNCJIeHve Mpo- 


BOLMJOCb BHaYasle pH HHSKOM TeMMepaType (OXsiaxKeHHe JIbJOM), 3aTeM TIpH | 


KOMHaTHOH TeMMepaType HM, HaKOHell, pH HarpeBaHuu Ha KuMAeH BOAAHOH 
6ane. M3 noswyueHHOoro Mp OKHCJIeHHH OKCHJlaTa BbIJeAIMCb KHCJIble MPo- 
IYKTbI peakiun uepe3 ux Na-couu. Bpifesennble KMCJOTbI NepeBOAHJIMCb B Me- 
THJIOBbIe S*PUPbI, KOTOPble 3aTeM Pa3rOHAJIMCh Ha PeKTH@UKAWHOHHOH KOJIOHKe 
C BelllecTBOM-HocuTesem (°). B Ka¥ecTBe HOCHTeJIA MPHMeHAJIaCb CMeCb yrJie- 
BOJOPOAOB, OYMWeHHaA OT OJe*pHHOB HM apoMaTHKH. B mowyuennbix PpakunAx 
onpeleiasuch adupHble 4YHCJIa, Ha OCHOBaHHH KOTOPbIX PaCCUHTHIBAaJIOCb CO- 
lep2Kanve CJIOKHIX apupoBw BO (paKuuax. Ilo npeyeswaM BbIKHNaHHA MeTH- 
JIOBBIX SPMPOB KHCJOT ONpesesieHHOrO COCTaBa MOXKHO OplJIO Cy{UTb O pacmpe- 


AeNeHHH KUCJIOT, oOpas0BaBLUIUXxcA MpH OKHCJICHHH CIMMPTOB. V3 MeTHJIOBbIX | 


3UpoB Obi BbIAeJIeHbI KUCJOTbI, KOTOpble HACHTHPUMMPOBAaJIMCb 3aTeM MO 
UX CepeOpsAHbIM COJIAM. 


Tlonyyenuble WaHHble Mo3BOJIMJIH YCTaHOBHTb HaJiMuve ONpeeJieHHbIX Me- | 
THJIOBLIX S*PUPOB B OTeJbHbIX (ppakunAxX. KpoMe Toro, Ha OCHOBaHHM Ope: | 


JIesIeHuA CofepxKaHuA cepeOpa B CepeOpAHEIX COJIAX BbIJeJICHHbIX KHCJIOT MOXK- 
HO ObIJIO Tak2Ke Mpou3BecTH pacueT paciipeseeHuA KUCOT. PacueT MPOK3BO- 
uJica m0 dopmyvie, BbIBeeHHOH IA CJIy4ad BO3MOXKHOTO MpHCyTCTBHA BO 
cbpakuuu He OoJlee ABYX KHCJOT: 


AME) 07,91 G00= A) 


a 14A 


100, 
re x — coflepKanue KucsoTH! C, (mom.%); A — HalifeHHoe cofepxanue ce- 
peOpa B cepeOpaHol conmu (Bec.%); M — monekynapubili Bec KUCNOTHI Cp4y. 
Mccnelopaune peaki\MH OKMCJIeHHA CIHpTOB JBYXPOMOBOKHCJIbIM KaJIHeM 
B cpefle pa3s0aBJIeHHOH CepHOH KUCOTLI Ha MpuMepe HeKOTOPbIX MmpelcTaBH- 
Teel BbICLUHX BTOPHUHbIX CNMPTOB XKUPHOFO psa C pasJIMUHbIM MOJOxXKeHHeEM 
THApOKCHJIbHOH Tpynnbl MoKa3asio, YTO B MpHHATbIX HAMM YCJOBHAX BbIXOL 
MpOLYKTOB peakHH cocTaBsseT OKOJIO 80% oT B3ATOrO CnupTa. Bprrxo KMCJIOT 
cocTaBJineT 75% OT BbIAeeHHEIX IpOAYKTOB peakiun, 25% npuxo_uTca Ha Helt- 
TpaJIbHble COCMHEHHA (B OCHOBHOM KeTOHb!). 


McceqoBaHne icocTaBa ‘KUCJIOT NO3BOJIHJIO yCTaHOBUTb, 4TO OKNCJIEHNe CNUP- 


TOB IlpoTeKaeT B OCHOBHOM (Ha 90%) To MecTy NovOKenuA TuLpoKcuJbHO 
rpynmpt. Tio Mepe ylaJieHHA PHApOKCHJbHOM Tpynnbl OT Kpalinero yruepos- 
HOFO aToMa HaOvlOflaeTCA 3aMeTHOe OTKJIOHeHHe OT paBusa Ilonopa. 

Ilonyyenuble SKCMepHMeHTaJIbHble JaHHble WaloT OCHOBaHHe yTBepxKaTb, 
YTO MeTO OKHCJICEHHA CNMPTOB OMXPOMaTOM KaJIHA B Cpelle CepHoH KUCJOTHI 
C MOCJeLYIOUMM BbieeHHeM M UeHTHPMKalMeH KUCJOT, OOpasylollUxca 
IIpH OKHCJICHHM, MOKeT ObITh HCMOMb30BaH JIA YCTAHOBJICEHHA NOJOKeHUA THI- 
POKCHJIbHOH Fpynnbl B CHMpTax. 


Flanupii MeTo OblJI NPHMeHeH HAMM JIA ONpeleseHuA NoJOx*KenusA ruspo- | 


KCHJIbHOM Tpynnbl B CIMpTax, NOJIYYeHHbIX OKHCJIeHHeM H-reKCaJleKaHa. Ycuo- 


BHA OKHCJICHHA HM MeTO] BbIMeJIeHHA CNUPTOB ONyONHKOBaHbI panee (°). Uccue- | 
oBaHulo Oblla NOABepruyTa OCHOBHAA PpakUUA CHUPTOB, CocTaBJIAIOLLAaA OKOJO 


85% oT oOl\ero KOJIMYECTBA BbIJeeHHBIX OLMHOATOMHBIX CHMPTOB. Sta PpakunsA 
CIMPTOB OblJta MOABeprHyTa OKHCJIeHMIO BbILeOMMCaHHbIM MeTojlom. Tlouy- 
YeHHoe B pe3yJbTaTe OKHCJIEHHA HeEKOTOPOe KOJIMYECTBO HeHTPaJIbubIX KHCJIO- 


podcollep2Katinx coequnenHi (KeTOHOB) OblO OkKNCIeHO MoBTopHo. O6utnii | 
BbIXOA KHCJOT CocTaBHl 96% oT BbIeNeHHbIX MpokyKToR peakiwHn. Pasronka | 


MeTHJIOBbIX 3(PUpoB STHUX KUHCJIOT NO38BOJIUJIa BbIeJUTb U UCHTHPHILH pOoBaTb 


CuleyIOUlMe MOHOKaPOOHOBble KUCJIOTbI: BaJlepHaHOBY1O, KampoHoByl0, 3HaH- | 
TOBY!0, KalpHJIOBYIO, MelaproHOBYy!0, KallpHHOBY!O, YHJeKaHoBylO, Jay- | 
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PHHOBY!1O, Tp¥feKaHoByto, MMpHcTHHoByi0. IIpn sto Opinio ycraHoBJieHo, 4TO 
YKa3aHHble BbIWe KUCJOTH HaXOMATCA MpPHOM3UTebHO B PaBHbIX MOJIAPHBIX 
COOTHOWeHHAX (TaOn. 1). TlanbMuTuHoBan KuCoTa He Onluia oOnapy2Kena. 


Ta Oona ant 


PacnpeyeneHHe KHCJIOT, NOJyYeHHbIX H3 TeKcayeKaHOuOB 
(MpofykTa OKHCJIeHHA H-rekcafeKaHa) 


Ilo Temnepaty pe Ilo comepKannio 
KHMe€HHA MeTHIIO- | cepeGpa B cepeCpa- 
BbIX 9PHPOB HbIX COJIAX 
Kucsiota 

MMOJI. wh MMOW. Wh 
Basepuanopan (C5H1)0,) Daa 8,0 3529 la 
Kanponosasn (CgHy.O2) ten 8,5 4,10 9,3 
QuauToBaa (CzHy4Os) oid 414i. 5 9,02 Pa 
Kanpuiopaa (CyH.02) 4,18 9,5 3,95 9,4 
Ilenapronopas (CygH;,O02) Lusty LO into On 
KanpuHopasd (CipH 2902) 4,49 ORD, 5,42 12,2 
Yueunsopad (CyyH2202) Le EVE LORS 4,20 SRS 
Jlaypuxopas (Cy.H24O2) derail 9,5 4,90 10,2 
TpugzeunmoBaa (Cyg3H2g02) 4,16 oA D0) 11,8 
MupuctuHopas (Cy4H2g0z) 4,83 AOR 3,90 8,9 
Tlentagzeunnopaa (Cy5H3 902) 0,87 2,0 = _ 


| Tlostyuennpii pesyJibTaT MO3BONAeT Ce/aTb BbIBOA O TOM, YTO HCCJIeqOBaH- 
Had (PpakWMA CMMPTOB MpekcTaBsser CoOol cMecb BTOPHUHBIX H-rekcajlellu- 
JIOBLIX CIHPTOB. Bo3MorxKHble H30MePHble CMHPTbI Cosep2%KaTca B ITOH Ppakuuu 
MpHONH3HTebHO B PaBHbIX MOJIAPHbIX KOJIMYeCTBAX. 

TakuM oOpa30M, YCTaHOBJIeHO, YTO MPH OKUNCJIEHHM N-Mapa*HHOBbIx yrwie- 
BOMOPOOB B KUAKOM chase (B NpHcyTcTBUN OopHOH KHCJOTHI) OOpasyroTca Mpe- 
UMYILeCTBEHHO BTOPHUHble CNHPTHI, MpeAcTaBJAoWwHe COOOH CMeCb BCeX BO3- 
MOXKHBIX H30MepoB. He oOHapyxKeHO 3aMeTHOTO pa3JIMYHA B peaKILMOHHOM 
MOCOOHOCTH M10 OTHOWEHHIO K KHCJIOPOLY BTOpOro, TpeTbeFo, YeTBepTOro H T. J. 
BTOPHUHBIX YIepOHbIX ATOMOB MOJIeKYJIbI BbICLUMX Mapad:HHOBbIX yIJieBo- 
OpOOB HOPMaJIbHOrO: CTpoeHHA. OTO JaeT OCHOBAaHHe MOJlaraTb, YTO B IpHHs- 
TBIX HaMH YCJIOBMAX OKHCJIeHHA PeaKUMOHHAaA CMOCOOHOCTh NO OTHOLIeHHIO 
K KHCJIOPOLY BTOPHUHEIX YIJlepOMHbIX ATOMOB MOVICKYJIbI BBICIIMX NapadHHOBbIx 
yIrJleBOLOpoLOB HOPMAJIbHOFO CTPOeHHA MpakTHYeCKH OMMHAaKOBa, YTO OOYCJOB- 
MBaeT OOpa3s0BaHHe B Mpollecce OKHCJICHHA YIJIeBOMOPOAOB BCeX BO3MO2KHBbIX 
M3OMe€POB BTOPHUHbIX CIIMPTOB. 


VWuctutyT Hedtu Tlocrynuao 
Axayemun Hayk CCCP 14 XII 1957 
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Jloxaaym Akafemun wayrx CCCP 
1958. Tom 119, Ni 4 


XHMHA 


Axagemux | HW. H. HA3APOB |, fr. B. AJIEKCAHJIPOBA u A. A. AXPEM 


CHHTE3 UW NPEBPAWIEHUA 
IHiC- WU TPAHC-1-9THHHUJI-1-EKAJIOJIOB 


Hamu w3y¥eHa KOHeHcCalluA Wuc- H TpaHc &-eKaJIOHOB C alleTHJICHOM C 
([eIbIO HCHOMb3OBAHHA TMOJLYYaIOIHXCA pH STOM AlleTHJIEHOBbIX CIMPTOB Ms | 
BBeEICHHA B ALpO WekasMHa AMOKCHAalleTOHOBOH, TJIMIepHHOBOH WM AHOKCHKap-_ 
OoHOBOH OOKOBbIX WeleH, XapaKTePHbIX JIA KOPTHKOHJHbIX TOPMOHOB, MeTO-. 
jlaMH, pa3paOoTaHHbIMH B Hallet maOopatopun (’). 

Konfencallaa Tpanc-%-fekasiona | c alleTHJIEHOM IIpOBOAWJacb B IIpHcyT- 
CTBHM MopoulkooOpa3Horo efAKOrO Kas Mo LaBslenvem (7) W B pacTBOpe *KUL- 
Koro aMMHaKa B IIpHcyrcrBuu HaTpus (?). B nocmequem csrydae Oniia NowyyeHna 
CMeCb H30MepHbIX Tpanc-l-sTHHM-1-ekasoIOB, 13 KOTOpOH BbIMOpaxKHBaHHeM | 
mpu — 70° wu xpomaTorpadupoBaHem ocTaTKa Ha OKMCH aJIKOMHHUA ylaJlocb 
BbI.eIHTb 30MMepHbie Tpanc-1l-sTuHHI-1l-qekanonb I] u II] B coornomlennn 


1:2. (Betxoab B MpolenTax ykKa3anbl Mok cTpesKaMM, KOHNCTAaHTbI (T. Md.. 


20 20 e 
T. Kul., Np, dy) NOWy4enHbIX CoeqMHeHUM MmpuBewenbl No cbopMyviaMn.) 


CH=CH , Na/NH3 I 


90% 


H 
T. ma, 54-55° | 
C=CH 
—OH 


iat 


i . 
Wop liun. 86-87°/ Inuy 
np 1,5044, d/° 1,004] 


Kak W3BeCTHO, WHC-o-eKaJIOH NOL. BIIMAHHEM KHCJIOT HM Wenoueli WerKO 130-, 
MepH3yeTcA B TpaHc-a-eKason (*, °), MOITOMY Ka3aJIOCb MaJIO BEPOATHBIM MOVLy- 
YHTb Wuc-l-sTHHHV-1-qeKaJO/IbI B CHJIbHO WLeJIOUHLIX YCJIOBHAX alleTUJICHOBOTO 
CHHTe3a 10 MeTowy PaBopcKoro. Ofnako pH WpoBedenun peakIun WHC-«-eKa- 
Jona IV ¢ atleTHJieHuJoM HaTpHA B pacTBope *UAKOrO aMMMaka Opi Nosy4en| 
wue-l-sTHHHI-l-Rekasion V c o6uLHM BbIxXoZom 60%. 


O C=CH 

H | Isl G_6)Si 

— “~\ CH=CH, NajJNH, “\|Z\ 
> | 

| : > 
SA cd 60 fo . ue. & 

H H 

[Vv V T. na. 55—56° 


JIuub okoso 10% wne-a-qeKalona TV npH stom noxBeprioch u30mMepusallu 
H ObIIO BbIeleHO B Bue Tpanc-«-Nekasioua I. Oka3asiocb, YTO peakWMA KOH+ 
AeHCaluu C alleTHJIEHOM YCHelIHO KOHKYPHpoBaila C peakUMei H30Mepn3allun, 
mpotekaiollel Yepes CTaMIO SHOMM3AalNH: | 
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H Il H | 
aN N NGS NAS 
es etal I 
SANA WASs7 NAN 


IV 


_ 


@MakT BbIJeeHHA W3 PeaKIMOHHOM CMecH TpaHCc-o-eKaslona, a He TpaHc- 
alleTHJICHOBBIX CNHPTOB HCKJIOUaeT SHOJIbHbIM MeXaHH3M alleTHJIeCHOBOFO CHH- 
Te3a MW JIMUIHHM pas NOATBepxaeT MpaBMJIbHOCT MeTasIOOpraHM4ecKoro Me- 
XaHH3Ma 3Tow peakituu (*). [IpocrpancrBenHo u36upatembubii Xol alleruue- 
HOBOrO CHHTe3a B CJlydae IMC-%-eKaJIOHa C oOOpa30BaHHeM TOJbKO ONOrO 
unc-l-aTHHus-1-qekalona V coraacyerca c pe3syubTaTamMH paHee onucanHblx 
peaKWHH MpHcoeqHHeHUA K KapOoHHJIbHOH rpynne WHc-a-feKasona (°). 

B HacTosxiee BpeMaA cunTaeTcd OOMenpHHATLIM, 4TO KOHtbopMalluA WHc- 
WU Tpanc-eKaJIMHOB ONpesesAeTcaA CoUeTAHHeEM JIBYX IMKJIOTeKCaHOBbIX KOVJIelL 
B PopMe Kpecuia (*), B KOTOPbIX HMeeTCA [Ba TeOMeTPHYeCKN HepaBHOLWeHHbIX 
BHJla CBASeH MEXKAY yriepOAHbIMH aTOMaMM MW 3aMeCTHTeIAMN, 3AHMMaIOULUMH 
9KBaTOpHabHOe (9) HIM aKCHaJbHOe (a) Momowenue (°). 

M3 mutTepaTypHbixX JaHHbIX H3BeCTHO, YTO 9TeEpu*NKalUA CoeMMHeHHH C ak- 
CHAaJIbHbIM MOJIOAKCHHEM THAPOKCHJbHEIX TPyNM MW PHAPOMH3 COOTBETCTBYIOWNX 
o9PUPOB MpocTpaHCTBeHHO OoJlee 3aTPYAHEHbI 10 CpaBHeHHIO C peakKIHAMH Coe- 
JMHEHHH C SKBaTOPHaJIbHO PaCMOJIO%KeHHEIMH OKCH-rpynmamu. Kucspie cra- 
JlaTbl, MOJIYYeHHbIe H3 TpaHc-%- HW Tpanc-B-eKaJiovion (°,1°) c 9KBaTOpMaJIbHbIM 
PpacnoJIOwKeHHeM CHMPTOBLIX TpyIM OMBIJIAIOTCA, COOTBeTCTBeEHHO, B 19 u 7 pas 
ObicTpee, YeM SPHPbI SMMMEPHIX JeKaJIOJIOB C AaKCMAaJIbHO OPHeEHTHPOBaHHbIMH 
TCHAPOKCHJIbHBIMH Ypynmamu. 

AlleTHIHpoBaHHeM C NOMOLIbIO yKcycHoro auruapuna (") 1-3TuHuA-1-fe- 
KasiosoB II, II] u V nomyuenst c BEICOKHMM BbIXOaMH OTBeUAIOIMe UM alleTaTbl 
Py Viera VIN, 


C=CH 7 C=CH |, C=CH 
le lelee ake hae 3 i= 13 
Fri OCOCH, rx a OCOCH, A J< OCOCH, 
| | 
SAIS NAS 
Sea AN e i 
VI T. kun. 106—108°/2 mm, VI. ie 7980" WIUUE WU, iran, 7 


n® 1,4940, d7° 1,0344 


ApH4eM OplI0 OOHAPyXKeHO, YTO alleTHJeHOBbIH CHUPT IIlu eTO MpousBoOAHble 06- 
pasyloT alleTHJIbuble MpOMsBoOAHbIe Serve, YM SIIMMePHbINM eMYy CIMPT IT. Ilo 
aHaIOrHH C TpaHC-a%-eKaJIOJIOM MOXHO MpeMNONOKUTb, YO THAPOKCHJIbHaA 
rpynua B cmupte III HaxofurcaA B 9KBaTOpHaJIbHOM MosOwKeHHMH, a B Oovee 
TpyAHo alleTHIMpyemom u3somepe I] — B akcHaJIbHOM: 


H(a) H(a) 


I H (a) H(a) - Ill 


H(a) H(a) 


V3 unc-l-stunua-l-qexanona V u ero NpOw3BOAHHIX BeCbMa JIerKO B MATKUX 
yCJIOBHAX NoOJy4eHbl AX alleTaTbl. YuntTplBad OOULyIO HECHMMeTPHYHOCTb MOVJIe- 
KYJIbI IMC-eKasIMHa, MOXKHO MpefMoJaraTb, YTO OAMH H3 H380MePpoB IMC-alle- 
THJICHOBLIX CIMpTOB (C aKCHaJIbHbIM THAPOKCHJIOM) LoJoKeH OpiJI Obl STEPHULN- 
poBaTbcA UpesBblualiHo TpyAHO. Tlostomy JlerkocTb, C KOTOPOH CHUPT V wero 
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IpOH3BOAHbIe OOpasyloT alleTaTbl, yKasbIBaeT, M0 BCeli BEPOATHOCTH, Ha 9KBa- 


TOPpHaJIbHoe pacnosloxweHwe THAPOKCHJbHOH TpyMMbl B STHX COCAMHEHHAX. 


H(a) 


[Ipu mpoBesenuH cpaBHUTeJbHbIX OMbITOB NO CKOPOCTH ruApaTalun alleTH- 
JleHoBbIx cmupTos II, II] u V B BoAHOM MeTaHOJe B IpHCyTCTBHH CepHOKUCIOl 
PTYTH OKa3asiocb, uTo TpaHc-1-sTHHHVI-1-feKaton II] yxe npu 20° nomHoctTEI0 
rupatupyerca Bp Teuenwe 10 uac., oOpasya Tpauc-l-anetuu-l-qekanon IX. 

Tumpataiua ateruenosoro cnupta II Opia ocyllecTBJleHa B TeX 2%Ke 
YCIOBUAX JIMIb B pesybTaTe 10-yacoBoro KUNAYeHHA TPH 65° c o6pas0BaHHem 
Tpauc-l-anetus-l-qekaiona X. pu,20° aleruenospii cnupr I] ne nosBep- 
raercad PHpaTalu HM MOJIHOCTbIO BOSBpalllaeTcA OOpaTuo. 


ea H a 
‘_ OH Hees 
Cate rugpatauua, 10 yac., 20° fide ics 
aon 80°, PA ee 
Ne AS H 
Ill IX T. kun. 80—82°/1 mm, 
n2® 1,4898, d2° 1,0337 
C=cH 1 COCHs 
H |.._.9H --OH 
es a rHgpatauus, 10 uac., 65° ic i 
=a 
ra 63% SI 
WY as Hh” 


Il X T. kun. 106—107°/2 mm, 
aa 1,4970, ree 1,0502 


AnaJloruuHo BefyT ce6s mp TrvsApaTallun Ww w30MepHbIe auetats VI u VII. 

Tpauc-l-auerun-l-qekasion IX merKo oOpasyer KaK ceMMKap6a30H, Tak 
u 2,4-MHuTpOPeHHIrHApas0H, TOra Kak H3 TpauHc-l-aneTua-l-nekanona X 
C OO/IbIUHM TPyJOM Obl MOyYeH JIMIUb CeMHKapOa30H, YTO CBUeTeIbCTByeT 
06 9KpaHupoBaHuH alleTHJIbHOH Tpynnbl B YTOM COeHHEHHH. 

Tugpatauuio wnuc-!-sTunns-1-qeKaola V Takxe He yJalocb OcyllecTBUTb 
npu 20°, oqHakKO yxKe OfHOYaCOBOrO KuMAYeHHA TIpH 65° OKa3sal0cb ocTaTOUHO 
Wid nouyyeHua wnc-l-auerui-1-qeKkaona XI, KoToppiit c Tpyyqom yaeT mHUIb 
ceMHKap6a30H H He OOpasyer 2,4-qHHUTpo*eHHIrHApasona. 


< C=CH = a COCH, 
Aen ruypataunua, 1 yac, 65° ie oe 
Ya 1% \4IM 

V XI T. na. 36—37° 


STH [aHHbIe CBHCTEIbCTBYIOT O TOM, YTO yrviepowHast WenouKa B COeqUHe- 
HuAX V u XI Take 3aMeTHO 9KpaHupOBaHa cOceQHHM IHKsIOreKCaHOBbIM 
KOJIbIjOM. Panee (1) Takxe ObIJO 3aMeyeHO peskOe OTmHUNe B CKOpocTH 
ruiparanun 9-meruu-1-aITHHHI-6-KeTOJeKaIOJIOB C MPOTHBOMOMOXKHOI KOH@ury- 
pallueH 3amectTuTesel mpu C,. 

OxkucsleHveM rumOOpoMHTOM HaTpHsA aleTusgeKanonog IX, X u XI 6p 
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‘MOJYYeHbI OTBeaIOIwe UM CTepeou30mepHple 1-0 
-OKCHJIeKaJIMHKa 
‘KucnoTp: XII, XIII u XIV: fs ; sua 
ss COCH, COOH COOH 
i —OH H i on H Soc 
a 2 NaOBr se cH,coc’ ¢ ‘|” ae 
& { reaor { t | 95 / ea | | 
GN NS 9 NN 
| IX 2B Ws Ante NE A sealne 
149—150° 164—165° 
= om . ee tt COOH 
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Bostee nusKkuit BIXO KuCOTE! XIII u B stom csyyae OObACHAeTCA, BEPOATHO, 
'yxKe OTMeUaBUleHCA BbIle OoJIbUeli 3aTPYMHeHHOCTbIO YyIrJlepoMHOH wWenouKH 
'B Tpanc-1-sTHHHA-1-fekanoue II u noy4yeHHoM M3 HeFo alleTuJ-1-feKasoue X. 

IIpu alleTumupoBanuM OKCHJeKaJIMHKapOOHOBLIX KHCJIOT B MATKUX yCJo- 
BUAX (KHMAYeHHe C XJIOPHCTbIM alleTHJIoM B aupe (2°) Spl BbILeMeHbI JMUIb 
auetaTs! XV u XVII, rorga Kak Kucaora XIII BepHysacb u3 peakIMH HeM3Me- 
‘“HeHHOM, M alleTaT XVI B STHX YCOBUAX NOJYYMTh He YMasocb. a 
, YOeRMBUIMCh B JIePKOCTH alleTHMpOBaHHA THAPOKCHJIbHO Tpynnbt B alle- 
‘THJleHoBbIx ciupTax III u V, a TakxKe B oKkcHeKasIMHKapOOHOBbIX KHCJOTAX 
BX Il u XIV, MbI I1PHHAJM B HUX SKBATOPHaJbHOe NosO*KenWe FHApPOKcu.a, B OT- 
| wmune oT Tpauc-l-sTHHHI-1-feKanona II, B KOTOpoM TMApoKcHJ, No-BHAMMoMy, 
“OPHeHTHpOBaH aKCHaJIbHO. 

M3 paccMoTpeHHA aHHbIX MO CKOpOcTH THApaTalMH H3O0MePpHbIX STMHMII- 
‘Rexatonos II, II] u V, no cnoco6uocTtu npoxykToB ruypaTaluu aBaTb Mpo- 
“3BOHbIe NO KapOoOHHJIbHOH Tpymne, MO JerkKOCTH OKUHCJIeHHA alleTHJILeKaJIOJIOB 
IX, X u XI runoOpomutom HaTpHua CTAHOBUTCA OYEBHAHBIM, YTO B COeMHHEHMAX 
C aKCHaJIbHbIM paciouJloxeHvem ruspokcusbuprx rpynn (IJ, X, XIII) u 6oKo- 
Bad WenouKa MosBepraeTcA HavOOJIbIIMM MpOCTpaHCTBeHHbIM 3aTpyAHeHHAM, 
a B COe@(MHeHHAX C 93KBAaTOPHabHO OpHeHTMpoBaHHOK oKcu-rpynnon (III, 
IX, XII) 60KoBaa Wenouka OKa3bIBaeTCA HaMMeHee MpOCTPaHCTBeHHO 3aTPYA- 
HeHHOH, 4TO, NO BCeH BepOATHOCTH, CBA3aHO C Ppa3HOH CTeMeHbIO 9IKPaHHpo- 
BaHHA ee UMKJaMi. 


Ilocrymua0 


VMucrutyT opranwueckoh xamMuu um. H. JI. 3emuuckoro 
2 SGU IS 


Axkajemuu Hayk CCCP 


UHMTHPOBAHHAS JIMTEPATYPA 


1Y.H. Ha3apos, A. A. Axpem, DKOX, 26, 1186 (1956). ? A. E. ®aBop- 
ck u i, KP@OXO, 37, 643 (1905); A.A.Koporxos,l.JI.1appbeuosa, Tp. BHHUMCK, 
p. 3, 69 (1951); WH. H. Hasapos, HW.JIl. Kotaapesckudk u op. KOX, 23, 1900 
(1953); 3s. AH CCCP, OXH, 1956, 959, 1370. *°W.H. Hasapos,!. Il. Bepxomnme 
TOBAaH Qp., /KOX, 26, 1482 (1956). * W.Hiickel, Lieb. Ann., 441, 1 (1925) eee eee Ele 
medio pols, Jl. bie pte ab Co Hn,  JKOX, 22,°449 (1952) 2 Pee nig leis hy Ge Cras 
vaglieri, J. Am. Chem. Soc., 65, 1085 (1943). ’D. H.R. Bar ton, J. Chem. Soc., 
1953, 1027. *® D. H.R. Barton, Experientia, 6, 316 (1950); J. Chem. Soc., 1951, 1048. 
Po, Hic kel, Lieb. Ann., 533, | (1937); 533, 128 (1937).1°E. L. Eliel, Experientia, 
9, 91 (1953). 41H. Rupe, W. Messner et al., Helv. Chim. Acta, Il, 449 (1928). 
2YW.H.Ha3sapos, HW. A. Typsuy, KOX, 25, 1723 (1955). 3 J.Pascualetal., 
J. Chem. Soc., 1949, 1943. 
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Jloxaagm Axkanemuu wayk CCCP 
1958. Tom 119, Ne 4 


XHMHA 


Axagemuxk A. H. HECMESHOB, A. E. BOPHCOB u H. B. HOBHKOBA 


COXPAHEHHE KOH®HFYPALHMH NPONEHWJIBHOFO PAAHKAJIA 
B PEAKUMAX WHC- WH TPAHC-NPONEHWJIJIKHTHA 
C OKCOCOEXHHEHH AMH 


B npesbiqyuiux coo6ulenuax (1) HaMH OblJIO MOKa3aHo, YTO peakIHH IJIEKTPO- 
(bHIbHOrO HM ToMOJMTHYeCKOrO OOMeHAa Yy OJle*~HHOBOrO aToMa yruilepoda, OTBET-; 
CTBEHHOFO 3a WHC-, TpaHC-H30MepHio, MpoTeKaloT C COXpaHeHHeM reoMeTpHue- | 
CKOH kKondurypalun. 

Sto ObliO MoKa3aHO Ha MHOFOUMCJIEHHbIX OOMeHAaX MeTaJJla Ha MeTaJJ. 

Hacrosujan paOoTa HMeJIa Web HCC/IeOBaTb C TOM *%e TOUKH 3peHUA 9JeK- 
TpoctbuIbHoe 3aMellieHHe aTOMa MeTaJlJla Ha aTOM yrJlepofla B peakIlMAx IMMC-} 
WM TpaHC-MponmeHHIMTHA C OKCOCOeAMHEHHAMH. 

VM30mepbl NMpomeHWJJHTHA ObIJIM MOJyYeHb! WeHCTBHeM MeTaJIJIMYeCKOrO JIH- 
THA Ha WHC- HM TpaHc-H30Mepbl OpomucToro MponenuJia B Cyxom supe. Oba) 
cTepeoH30Mepa OpomHcToro MIponeHWJIa CHHTe3HpoBaHbl er poOpomupoBa- 
Hem 1,2-qH6pommpomana (”) H Mocsie HX pa3eseHHA MeperoHKOH Ha KOJIOHKe 
MOLLHOCTHIO B 60 T. T. HeEMeJICHHO BBOJHJINCh B peaKILHI0. 

TpaHc-H30Mep HMes T. KH. 62,5—63°, as 1,4561, a wuc-nv30mep Kune.) 


mpw 57° uw umen nig 1,4570. Ux Peto eta U3BeCTHbI (%). 


IIpu uccmeqoBaHuu u.-K. cneKTpa norsouenua 15—20% a(pupHoro pacTBop#! 
CTe€PpeCOH3OMePOB MPONeHHJJIMTHA OKa3aJlocb, YTO MpONeHHJJIMTHH, MOJyYeH 
HbIM M3 OpoMMCTOrO WuC-MponeHusia, HMeeT YaCTOTHI KOseOaHHA (B cM *): 700: 
726; 736; 845; 890; 922; 1028—1185; 1285; 1350; 1390; 1450; 1480; 1562; 1623) 
1852; 1874, a nponenusmMTHH, NoWyYeHHbIt U3 OpomucToro TpaHc-Mponenusa,, 
MMeeT 4aCTOTHI KOeOanua (B cM '): 736; 845; 890; 922; 975; 1022—1170; 1285; 
1302; 1350; 1388; 1450; 1484; 1645; 1960. Xapaxkrepnbie uacToTH KomebaHHsi 
WIA, WMC-CoesMHeHHH Takoro Tuna 700 u 1623 cm’, a Wa UX TpaHc-H30Mepo! 
975 u\1645 cm *. Ha ocHoBaHuu STHX JaHHbIX MpoMeHuAUTHH, NomyYeHnHbI Us 
OpoMucToro UMC-Mponenula, HY2KHO CUMTAaTh WMC-CoeMHeHHeM, a MpOmeHHJ- 
JIMTHH, MPHPOTOBJIeHHbIN 3 OpoMHCcToro TpaHc-Mponenuwia,— Tpanc-coelu- 
HeHHeM. | 

B odHpublit pacTBop WHC- HJM TpaHC-TponeHHJJIMTHA BBO COOTBeT- 
CTBYy!Ollee KOJIMYecTBO (M3 pacueta 0,008 mows) KeTOHa HIM aubyeruga B 200 M 
cyxoro aupa*. Iloce WByX4acoBOro NepeMeLIMBaHHA HM pasJOKeHUA HaCbIILeH+ 
HbIM PaCTBOPOM XJIOPHCTOrO AMMOHHA BbICYWICHHBIN MOTaIOM MpoAyKT peak 
nofBepraJica teperouke. 

Mbt vccsiehoBasIH MpoyKTb! peaKWMH B3avMoselicTBUA WHc- Hu TpaHc- npo+ 
Ne€HHJIJIMTHA C AalleTOHOM, alleTodeHOHOM, OeHs0deHoHOM, N-xsop6eHsodeno + 
HOM, a TakKe C alleTaJiblerugoM U Oen3ableruom. | 

B KaxKJoM CJly¥ae W3 WHC-MponeHHJIMTHA C KeTOHaMM MbI NowyuasH CcooT4 
BeTCTBYIOULMe TpeTHUHbIe H C aJibllerHJaMM BTOPMUHbIe CNUPTHI, OONaaioul 
WMc-KONpurypallve, a TpaHc-MponeHuAUTHA pearupoBadl c TemMu xe peareHy 
TaMM, OOpasyA CooTBeTCTBYOILMe TpaHc-coesMHeHHA. 


* [1a Bcex onpiron nponenusanTaiirorosuan us 10 r (0,008 moms) Gpomuctoro nponenna) 
n 1,10 r (0,016 Mona) MeTranmuyeckoro aMTHA B CyxXoM axbupe mp 5—7°. 
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aoimArodu xIdHHOhALOU IALHE LOHOY 


MWPHOLON MWRIHIOLIUe 3 BULULLHHOuoOdL aodawosnoodaLo vunaeed aoiuAvodu IGLHELOHOW QUMDOhUWAX-ONKEND 


z enuroel 


Ornecenhe Kondburypaunit NPOAYKTOB peakUHH CeJlaHO Ha OCHOBaHHH ua- 
CTOT KOJIeOaHHA HM. -K. CIeEKTPOB NOrsouleHHA, CBeEMeHHBIX B Tabs. 1*. 

XapakTepHbIMH YacTOTaMH KoJleOaHHA JIA Tpanc-coequHeHHli ABUIAeTCA 06- 
slactb 960—980 cm! — sBHenuocKocTHoe KonebaHHe C—H, u o6sactb uactor 
KoeOaHHA WBolHOl cBasH C—C, koTopas Bplille y Tpanc-coequneunii m0 cpaB- 
HeHHIO C IWHC-CoeHHeHHAMH. 

Kpome uactot KouleOaHua B oOmacTH C—C-cBa3u, Wid WHc-coequnennii 
XaPaKTePpHbIM ABJIAeTCH HaJIMYHe YaCTOTbI KosIeOaHHa B oOmacru 700 cm? 
MW MOJIHOe OTCYTCTBHe YacTOTH KoMeGanua 960—980 cm”?. 

CileqyeT 3aMeTHTb, YTO COBepIIeHHO TeMH 2Ke YaCTOTAMH H.-K. cneKTpa 06- 
NaatoT NpOAyKTbl peakKUHH, He MosBepraBlivecs OUMCTKe MeperouKoli. 

Mbt BocnouIb30BaJIHCb XOPOWO W3BeCTHbIM (baKTOM KaTaJIMTHUeCKOrO lIpH- 
CoeMHHeHHA ABYX aTOMOB BOOpofa K alleTHJICHOBbIM MpOH3BOAHbIM B_ ILHC- 
NoJiowenve (*) H OTJeMbHO CHHTe3HpoBaIM WuC-H30Mep 1-meTuAGyTeH-2-o.1-1 
MyTeM YaCTHYHOrO THAPHPOBaHHA MeTHJIMponeHuKapOuHosa B MpHcyTcTBuH 
HuKesIA Penea, H TeM CaMbIM JONOMHUTeIbHO NOATBepAMIM ero KoHdurypaluio. 

Iluc- wu Tpanc-H3omeppi 1,1-qumeTun6yTeH-2-o-1, 1-merun6yren-2-o1-1 H 
1-enu6yren-2 o-1 uqenTuulupoBaHbl TakxKe B BUe N-HUTPOOeHs0aTOR (cM. 
TaO. 2). 

TakuM oOpa3oM, peaKUMM WHC- M TpaHc-H30MepHbIX MeTasuIoopraHHyecKHx 
MIPOH3BOAHbIX OJIePUHOB C MeTaJJIOM y OJlec—pHHOBOTO yrsepola B peakILHAX C OK- 
cocoeJMHeHHAMH (TaK 2Ke, KaK 9TO ObIJIO MOKa3aHO HaMH HM AIA peakUuu Kap6o- 
HM3alMM TMocpeycTBom CO.) (°), coxpansmioT Koncurypalwio osedpHHOBOroO pa- 
qukaJa. 

YcrTaHoBJIeHHoe HaMH MpaBHJIo cCoxpaHeHHA kondurypaun  ovedu- 
HOBOrO paHKaJla pH 9IIeKTpoduJIbHOM MH TOMOJIMTHYeCKOM 3aMelIleHHH 
y OepuHOBOrO yruiepoda HMeeT, KaK 3TOTO HU CJIeOBaJIO OXKULaTb, OOlee 3Ha- 
qenuve. 


20 XIN 1957 


Tloctynusio 
| HWATMPOBAHHAS JIATEPATYPA 

la) A.H.Hecmesuos, A.E.Bopucos, JAH, 60, N 1, 67 (1948); 6) A. H. H e- 
>mMexuos, A. E.Bopucos, A.H. A6pamosa, M3s. AH CCCP, OXH, 1946, 647; 
1947, 289; 1948, 570; 8) A. H. Hecmeanuos, A. E. Bopucos, B. J. Buapues- 
ckaasa, Hsp. AH CCCP, OXH, 1954, 1008; r) A. H. Hecmesxuos, A. E. Bopucos, 
H.A.BoapxKeuay, Us3s. AH CCCP, OXH, 1954, 992; 1956, 162. ? J.Wislicenus, 
H.Sand bein, Lieb. Ann., 243, 325 (1888); M.G.Chavann,M.Ch. Mouren,C.R., 
156, 1700 (1914). *N.B.Hannay,Ch. P.Smith, J. Am. Chem. Soc., 68, 1005 (1946); 
M. G. Rogers, J. Am. Chem. Soc., 69, 1243 (1947); K. S. Harwell, L. F. Hatch, 
ieeAm. Chem. Soc., 77, 1682 (1955). *K Campbell, B.Camp bell, Chem. Reyv., 
B1, 145 (1942). *® A.H.Hecmesuos, A.E.Bopucos,H.B.Hospukosa, JAH, 
36, Ne 2, 289 (1954). 


* V1.-K. CMeKTPbI MOPMOMEHHA MepBbIX YeTbIPeCX IMC-TpaHC-H30MEPOB (cm. TaOuJI. 1) Ces abl 

10 Hamel mpocb6e JI. A. KasuupinolinT. A. Pynenko (Mockosckuli rocyapCcTBeHHbIH yHUBep- 

‘MTeT), a OCTAJIbHBIX Tpex cTepeoH3omepos — B. H. CmopukoBbim (Ontuyeckan sa6opaTopua 

AucTUTyTa 21eMeHTOopraHHueckux coequHenult AH CCCP), 3a ¥TO MbI BbIpaxkaeM HM CBOIO 6a- 
‘OapHOCTh. 
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Jloxxagp Akajlemuu nayk CCCP 
1958. Tom 119, Ns 4 


XHMH ft: 


M. HW. POSEHIPAPT un axangemux B. A. KASAHCKHM 


AETMAPOUWK JIM3AUKNA x-TEMTAHA HA AJIFOMOXPOMOBDIX 
KATAJIM3SATOPAX 


OnHolt u3 OCOGeHHOCTeli aJIKOMOXPOMOBDIX KaTaJIM3aTOPpOB apoMaTH3allHi 
Mapa@UHOBbIX YFvleBOLOPOAOB ABJIAIOTCA KOPOTKHe paOoune WHKJIbI, OOYCJIOBs 
JICHHbIe HeOOXOMUMOCTbIO pereHepalluuH MocsIe HeCKOJIbKHX YacOB padorTHl| 
Oro CBA8aHO C JesaKTHBallMeli KaTAIM3aTOPOB YIJIHCTbIMH OTJIOHKEHHAMH («KOK+ 
CoM»), OOpa3yION,HMUCA Ha MX MNOBepXHOCTH BO BpeMsA paOoyero NepHosal 

Hatiu onpiTbt Mo erHApowuKsMsalHH A-renTaHa NoKa3aJiH, YTO MOXKHC 
MpHOTOBUTh TaKHe KaTaJIH3aTOPbl, KOTOpble paOoTaJIM Obl HeMpepbIBHO, Oeg 
pereHepallMu B TeYeHHe JWIMTeJIbHOTO BpeMeHH, HoXxofAlllero No 27 4ac., oOece 
YBa CpeHH BbIXOL aPOMATHKH 3a 9TOT MepHor B 67 Bec.%. locate 100 uac 
paOoTbl c MepHodMYecKHMH pereHepalHAMH MpoOJMKNTeJIbHOCTb padouerd 
MepHoda Wid HAX CHH3usIacb Jo 1O—12 uac. uv He H3MeHAJach Oovlee B TeYCHH4 
noclesyrouux 145—117 yac. pa6orp. Tlocne 2145—217 uac. paOorbl moBepx: 
HOCTb KaTaJIH3aTOPOB YMCHbIUMacb B TPH, a OObeM Mop B NoJITopa pasa. BMe 
cTe C TeM CYMMapHbIit BbIXOA MPOAYKTOB peakIMU UM BbIXOL TOJyoua Ha pony; 
We€HHbIH Yepe3 KaTaJH3aTOp TenTaH H3MeHHJIHCb He3sHauTesbHO. OHOn wa 
IIpHUHH STOO ABJICHHA, KaK MOXKHO MpekloJaratb, ABJIAeTCA TO OOCTOATEIS| 
CTBO, 4TO B MpPHMeHABWIMXCA HaMH ycCJIOBHAX (515°, oObeMHaH CKOpOC’ 
0,3uac +) peakWHa JernpouukH3alH Ha AKTHBHbIX KaTaJH3aTopax NpoTeKae 
He B KHHeTHYeCKOH, a B Auddpy3HoHHOH OOsacTH. OnbITbI c OOpa3silaMu KaTaJili 
3aTopa pa3HOro 3epHeHHA MOATBepAHIM 9TO Mpelnoso*Kenne. 


IKenepuMenHTaabuaagd Le bea(e ay Jes 


OnbITbI MpOBOAMJIMCb B BEPTHKaJIbHOK OJIOUWHON Neun, B KOTOPO! Momerasuc} 
OAHOBpeMeHHO (Be peaKIMOHHble TpyOKH M3 TYPoOMJAaBKOrO CTeKJla C BHYTpeH 
HAM J\MaMetpom 18 mm. BTpyOxy Ha CJloeM KaTasM3aTopa BCTaBJAJICA BK Ja[bt 
Hapy*XHoro uaMetpa 15,5 MM M3 3alaxtHHOl C OOOHX KOHILOB TpyOKH TOTO x 
crekJla. Temmepatypa W3Mepavlacb XPOMeJIb-aJlOMeJIeBOH TepMorapoli, rops 
4H Cal KOTOpoH MomellasicaA B OloKe. Iloqaua rentTana ocyllecTBANach C Ne 
MOUbIO wimputta (*). Ipogykrst peakiuu coOupasch B NpHeMHMKe, OXMaxKLae 
MOM BOOM, H B COeCAMHEHHOM C HAM 3MeeBHKOBOM JIOBYIUKe, MOMeILeCHHOM B Cd 
cy J[broapa Co cMecbiIO CyXOro Jibla HM alleToua. | 

IIpofaxkubilt staJioHHbI rentan oGpaOaTpiBasicA, Kak OObIUHO, KOHIL. ce 
HOM KHCJOTOH, a 3aTeM MeperoHsAJICA Ha KOJIOHKe 9dceKTHBHOCTbIO B 24 T. ¥ 
Tlomyyenupii renraH wMes culefqyioulMe KoncTanTbl: T. Kun. 98,4°/760 mM 
np 1,3878, d;° 0,6834. 

AsOMO-XPOMOBBbI€ KaTaJIM3aTOPbl, MPOMOTHPOBaHHble HOHOM KaJIMs, Med) 
OMMHaKOBbIt CocTaB (oKHcH xpoma 15, okucuH aiomunHA 82, oKUCH Kauul 
3 Mow. %), H€CKOJIbKO OTJMYaACh cnocoOom mpurotoBjienus. Karanusatop) 
149 uv 162 npumMensasucb B 3epHax THamMeTpa 3—5 mM, KatauMsatop 187 B 3epHa 
Jjuametpa 0,5—1 mm u 3—5 mM. 

CollepxKaHne apoMaTHKM B KaTaslM3aTaX pacCUuHTbIBaslOCcb 10 noKa3aTeJli 
MpeOMJICHHA Ha OCHOBAHMM KPHBOM 3aBHCHMOCTH NoKasaTeJst MpesOMJeHy) 
CMeceH TelTan-TOJlyoJla OT UX COCTaBa, a B HEKOTOPBIX CJIyYanx ONpelesAIO 
AuciiepcnomerpHueckH. Mnorouncuienuble aHasiM3bl KaTaJIM3aToB, MOJlyueHHbl 
apoMaTH3allHeH HHAMBULYaJIbHbIX YrJIeBOLOPOAOB (H-reKCaH- A-renTaH, H-OKTal 
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WAKJOreKCaH, MeTHJILMKJOreKcaH) Ha pa3HbIX KaTaJM3aTopax B mpomecce 
HallMxX HCCJeqOBaHHH, OATBepAuIM ocraTrounyio TOYHOCTH pedpakTo- 
MeTpH4ecKoro cnocoOa onpefeeHHA apomaTuku. Kak 6pIsIO BHIACHeHO HaMH, 
pasHHlla B Coep2KaHHH apOMATHKH, OMpeeJIeHHOM MO MOKasaTeJlo IIpesIOMIIeHHA 
M JMCMepCHoMeTpHueckH C Yy4eTOM HellpeleMbubIX NO OpoMHBIM “NCIaM, Oba 
MeHee 5%, ecu OpoMHoe 4NCAO B Cly4ae rentana He mpeBpritaso 15. 
J{IMTesIbHbIe UCMbITAHHA KaTatMsaTopoB* (KaTasu3atop 149 ucnErrEiBancs 
B Teuenve 217 uac., KaTanusatop 162 —s Teuenve 215 uac.) mpoBosusuch 
¢ 20 Ma KataiM3atopa pu 510°. Iloka3arenb mpesomienna uM BHIXO ompelle- 
JANUCb JIA KaTaJIM3aToB, CoOpannbix 3a 4 yaca. Karau3aroppl perenepH- 
POBaJINCb NocJe TOO, Kak MOKa3aTeJM MpeJIOMJICHHA KaTaJIM3aTOB ,coOpanublx 3a 
4 uaca, maqam fo 1,4500 uu HeckobKo Huxe. Perenepallua Bo3qyXoM npo- 
BoWuacb Ip TeMMmepatype oMbira, OTMeYaeMol TepMonapoll BO.J0Ke; No pere- 
Hepalluu HW Mocule Hee KaTaJM3aTOp B Te4YeHHe 5 MMH. MposyBasica a3sotom. JLaa 
-AKTHBAUH CBexKe3arpyKeHHbIX KaTaIM3aTOpOB TpeOyeTca mpoBpectu | — 3 zByx 
YaCOBBIX OlIbITa C MOCMeLYIOULMMH perenepallMAMH, MocJle Yero KaTasIM3aTOp MpH- 
oOpetaeT BBICOKYIO akTHBHOCTb. B Tab. 1 mpHBeeHbI pesyJIbTAaTbI HeEKOTOPbIX 


TearOnmevs aud 


‘Apomatusauus H-renTana Ha KaTajHsaTopax 149 (cepua onpirop 380) Hu 162 (cepua onpiToR 
| 382) npH 515° uw o6bemHoli cKopocru 0,3 yac7t 


f CxroticTBa KaTa- : ; CxBolicTBa KaTa- 
! ° JIM3aTOB, co6- Buixog, Bec. % Q JM3aTOB, co6- BbIxog, Bec. % 
BS ‘S paHHBix 3a4uaca] (CuHTaA Ha 4-C,H,,) = ‘S panupix 3a 4uaca| (CYHTaA Ra A-C;His) 
3 wg & a 
S) ft] gS 
5 a7 n20 | €poM- |xaranu-|apoma- | #e™Pe- || E ae n20 €pOM- |xaranu-|apoma- | H€Mpe- 
ie | os D xe) Savay|| pan) | AoUeer lc oT gata | THK | ACub- 
& YHCIO HBIX ||4 Oe YHCIIO HbIX 
Kataaus3atop 149 Katraausatop 162 
6 | 1—4 |1,4680; 10,1 84° | 67 4) 4| 1—4 [1,4843) 4,1 ty 3) 2 
5—8 |1,4685) 10,9 8% 70 6 o—8 |1,4882) 3,6 79 79 2 
9—12]|1,4659) 9,6 86 68 5 9—12)1,4796| 6,0 84 74 3 
13—-16)1 ,4704| 13,9 WH 64 it 143—16\4 4756) 7,9 81 68 4 
17—20|1 , 4580] 19,0 he 59 9 17—20|1,4703) 8,6 81 65 4 
21—24|1 ,4645| 10,8 76 59 5 
| 29—27\1 ,4529] 13,3 3 50 7 
Cpequee 65 
fs | 1—4 14,4735, — 78 65 CpenHee 67 
| 5—8 |1,4768) — 76 66 
B 7| 1—4 |1,4739) — 85 71 — 
SS ae cea ats Bees fee63)| see | eh Ga |e 
| 9—12/1 4535}, — 82 Do — 
CpejHee 63 
| 
45] 14 |1,4574| 8,8) 94 | 66 | 5 Pecos -ai,63 
5---8 |1,4601} 9,8 91 67 5) 6 
| ’ ; , 10} 1—4 |1,4681| 5,6 78 63 3 
9—410|/1,4492) 12,5 82 02 6 5—8 |1,4650| 8.0 89 64 4 
C 64 9—12|1 ,4480] 12,2 78 48 6 
ga : Cpejuee 08 


-OMbITOB C MpoXOJUKUTebHBIMH paOOUHMH MepHOAaMH, OMbITOB C TeMH %Ke KaTa- 
JM3aTOpaMH Mocse TOO, Kak MIpOJOJPKUTebHOCTh paOOUHX MepvooB CHH3H- 
“lacb,a Tak2Ke 3aKJNOUNTeJIBHBIX OMBITOB HCMbITaHHA KaTaM3aTopoB 149 u 162. 
i Kak BuHo 3 Tabu. 1, KaTamusatop 149 B onpite Ne 6 coxpaHsA BbICOKYyI0 
-aKTMBHOCTb B TeueHHe 20 uac. HeMpepbIBHOM paOoTbI 6e3 pereHepalluu; cpeqnnH 
BBIXO], aPOMATHKH 3a 3TOT Mepvok coctaBus 65%, cuuTad Ha MpomyueHHbi 
rentan. B Jlambueliliem paOounli mepHogx cokpatusica Ao 10—I11 yac, a BbIxoy 


* B npoBesenuu AIMTC_HEIX KPyrIOCyTOUHBIX HCMbITAHHH MpHHUMadM yyacTHe O. J. Crep- 
auros, I]. C. Ilasnopa, A. A. ®ponos, B. A. Ozogosza, I. C. Talin, T. B. Bacuya. B 9ToM H 
B pale Ipyrux pa3fenos paborTH MpunuMana yuactne 3. OD. Ky3nenosa. 


GAG 


apoMaTuku — lo 63%. Pa6ounit mepvo Katamm3satopa 162 B onpitre Ne 4 
cocTaBiul 27 uac. Mp cpeqHeM BbIxXoZe apoMaTuku B 67%. 3aTem paOounit Me- 
pHo, KaTalm3aTopa, KaK UH B Mpespiqyuiem cuyyae, coKpatusica fo 12 uac., 
a Cpequui BEIXO, apOMATHKH MIpH 9TOM yma Do 58%. ColepxanHe Hempesedb- 
HbIX B KaTaJIM3aTax, KaK 3TO BHAHO 10 OpOMHbIM YHCJIaM, HeEBeJIHKO HM MeHAeTCA 
He€3HaUMTeJIbHO, BO3PacTaH B KOHIle paOouero NepHoa OAHOBPeMeHHO C Maje- | 
HHeM BbIXOJa apOMaTHKH. | 

Pe3yJIbTaTbl pa3rOHKH MW aHaJIW3a KaTaJIM3aTOB, MOJIYYeHHbIX C KaTaJIv3a- 
Topom 149 B natalie, B CepeMHe UH B KOHIe ero paOoTbl, TakK%Ke YKAa3bIBaloT Ha 
CHCTeMaTH4ecKoe CHMKeHHe CoJepKaHuA ToOMyoa B Mpollecce ucnbiTaHHuA c 71 
Bec. % JIA CMeCH KaTaJIM3aTOB MepBbIX IlecTH ONbITOB Jo 69% win CMeCH Ka- 
TaJIM3aTOB MOCJIe@MHAX MATH OMbITOB. OHOBpeMeHHO OOpasyeTca HeOoJIbuUICe 
KOJIM4eCTBO GeH30u1a (oKoIO 3%). Codepxanve OpraHwuecKHx BellleCTB B KaTa- 
JM3aTopax 149 u 162 moce 8-4acoBoro paOouero Mepvoda HW Nocsekyoulen Mmpo- | 
AYBKM a30TOM B TedeHHe 20 MH. pH TemMMepaType onbiTa cocTaBusio 4%. Co-. 
JlepxKanHve OpraHnWyuecKHX BelllecTB B KaTawH3aTope 149 OnisiIo oNpeleseHoO Kak 
B lIpollecce ero HCMbITaHHA MO aHaJIH3y Ta30B, OTXOAAWLHX Np pereHepallun, Tak 
HW COX%K2KeHHeM OOpasila, oTOOpaHHoro B KOHIe HCHBITaHHA, B KaTau3aTope 162— 
TOJIbKO TMOCJIeHHM MeTOJOM™. 

Vi3mepenHe NoBepxHocTH KaTamH3aTopoB 149 u 162 OnisIo MpoBeeHo nO 
alcopOuHH MapoB OeH30/1a H3 MoTOKa Bo3qyXa NO MeTOLy, OMMCaHHOMY WIA 
OKWCHbIX KaTawu3atopoB A. M. Py6unureftinom u A. B. Acbanacbeppim (7). 
Oxa3aslocb, UTO MOBepXHOCTb KaTasH3aTopa 149 yMeHblIMsIacb B TeyeHHe BCere 
mepHowa ucmbiranua c 14 perenepauuamu c 217 yo 69 M?/r, a KaTasmM3aTopa 
162 (9 perenepaunit) c 332 no 107 m?/r. O6bem nop KaTasM3aTopa 162, paccuH- | 
TaHHbIM MO aCOpOWHH NapoB OeH30/1a B 9KCHKAaTOpe Haj, UHCTLIM OeH3OJIOM, H3- 
MeHwvica c 0,265 go 0,175 cm?/r. Takoe u3MeHeHHe (bu3H4eCKOM CTpyKTYpbl Ha- 
IHX KaTaJH3aTOPOB XapaKTepHO JIA OKHCH aJIOMHHYA WJM KaTasu3aTOpos. 
IIPHPOTOBJICEHHBIX Ha ee OCHOBe, NOABepriUHXcA BO3LeHCTBUIO BbICOKOH TemMepa- 
TYPbl HHOra B COUeTAHHH Cc Mapamu Bob! (?, *), KoTOpad Mora oOpasoBaTEcs 
B Il€pBble MOMEHTEI pereHepallHH H B Havasie OMbITOB NoCcJe perenepallun. 

OnbiTbI c ZByYMA OOpa3slaMu KaTawusatopa 187 pa3Horo 3epHeHuA MpoBOAU- 
JIMCb C Pa3HbIMH OObEMHBIMH CKOpOCcTAMH pH 510° no 4 uaca c MocseLyIOULNMy 
pereHepalluamu. BapbupoBaHve oObeMHOM CKOpOCcTH JocTHrasocb H3MeHeHHeM 
KOJIM4eCTBa 3arpyxKaemoro B TpyOKy KaTasM3aTopa (2,11; 4,39 u 8,78 r) mpu 


Ta6Oauua 2 


Apomatu3ayva renrana mpv 010° na KaTanusatope 187 npH mpoxoJMKATeMbHOCTH OMbITa 
4 yaca M CKopocTM nponyckanna rentana 6,5 Ma B yac 


Bpixog, Bec. | 
7 


Bpixog, Bec. 
% (Ha C,Hy¢) 


oe 
i) 
rs) 
OQ 
x 
3 
~ 


it 
yac} 


vac} 
KaTasH3ata 


Bec KaTaH3aTopa, 
3 
Becopaa CKOpocTb 

20 

D KaTanusata 
Bec kaTasusaTopa, 
Becopaad cKopocts, 


Ne onpitTa 

n 

Bpomyoe 4Hcs10 
KaTanHsata 
KaTaJIH3a- 

Ta 

apoOMaTHKH 
Hempe- 

T\@ IbHBIX 

Ne onpita 
Bpomuoe 4Hc10 
KaTaJIH3aTa 
KaTaJIH3a- 

Ta 

apOMaTHKH 
Hempe- 
AeJIbHbIX 


Sepua 0,0—1 mm 3epHa 3—95 MM 


4141| 8,78 | 0,48 |1,4424] 14,4 | 78/45) 6,9)/4131| 8,78 | 0,50 |1,4417} 18,3 | 76/43] 8,5 


414?! 8,78 | 0,48 |1,4452| — | 79/47) — ||4132] 8,78 | 0,50 |1,4389} -- |79|42) — 
421 | 4,39 | 1,08 |1,4277| 16,5 | 88/39} 8,9)|417 | 4,39 | 1,09 |1,4183] 19,7 | 91 131/41,0 
423 | 4,39 | 1,16 |1,4270) 16,8 | 89 |38) 9,211424 | 4,389 | 0,97 11,4475] — |93/34) — 
429 | 2,11 | 2,25 | 41,4089) 17,2 | 96/24/10, 11/426 | 2,44 | 2,08 |1,40388; — |96/48) — 


427 | 2,14 | 2,08 |1,4058| 16,1 | 94|19 9,5 | 


} 
* Onpemenenne opraHuyecKHX BeLkeCTB NO CcoxKeHHIO ObIIO MpoBexeHo B MaGopaTopun | 


mukpoanasn3a Muctutyta oprannyeckol xuamun AH CCCP, pykopogumolt B. A. Kaumopoii. | 
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OAMHaKOBOH CKOpocTH MpomycKanus rentana (6,5 mu/uac). B Ma paJVJeJIb HbIX 
OMbITaX Cc OOpa3silaMH pa3sHOro 3epHeHUA B OGe TpyOKH Kab pas 3arpyxKa- 
JIMCb OMHAKOBbIe HaBeCKH KaTasH3aTOpoB. Tak Kak HaCbIMHOl YJeNbubIli Bec 
CHTOBOH dpakilnu 0,5—1 MM katTasusatopa 187 6pm papeH 1,02, a cuToBoli 
pakunu 3—5 mM paBuasica 0,88, To oObemubie CKOpOCTH B MapaJlJeJIbHbIXx 
ONbITAX PasJIM4aJIMCb;, OMHAKO BeCOBbIe CKOPOCTH, T. €. KOJIMYECTBO, BbIPaxKeHHOe 
B TpaMMaxX, %KHAKOCTH, Mponmyckaemoli uepes 
‘paMM KaTaJIM@3aTOpa B Yac, B MapaJVe/IbHbIXx 
oMbiTax OblJIO MpakTH4YecKH OMHAKOBLIM. Pe- 
BYJIbTATbI STHX OMbITOB MpHBeLenbl B TaOs. 2 u 
Ha puce. |. 

| C yBesimueHveM BecoBoli cKopocTH rentTaHa “i 
or 0,5 go 2,15 uac* Berxol KaTamusata Bo3spa- 
cTaJl B MapaJJleJbHbIX OMbITAaX C KaTaJH3aTo- 


Gece % 
50 


is} 


Goixod apomamuku 


PaMH Ppa3HOrO 3e€PHeEHHA MpakTHYecKH OMHa- IO 
KOBO c 78 Jo 96%; BbIXOA apOMaTHKH Ha KaTa- 
JIM3aTope 3epHeHHa 0,5—I1 MM pu STOM yMeHb- 
usica c 46 fo 24%, a Ha oOpasiie sepHenna 20 
3—5 MM BBIXO], apOMaTHKH U3MeHHsICA oT 42,5 
fo 18,5%. O6e KpuBble 3aBHCHMOCTH BbIXOJa 
APOMaTHKH OT BecOBOli CKOpocTH TenTaHa HLYT t) = 
3 OMHOM HalpaBJeHHH, KpuBad IA Gomee Y ’ aac 
KpynHoro oOpasia JIexuT HuxKe. Brixol Henpe- De Oa MOP OU TE 
HIeJIbHbIX YBeJIMUHJICA B TepBom Culyyae C 6,9 Mo Puc. 1. Apomaru3auua renrana 
10,1%, Bo Bropom — c 8,5 no 9,5%. Ha Katamusatope 187 c pa3HbIM 


V3 nosyueHHbIx pe3yJbTaTOB} culehyer, TO Donen sepHa (/—0,5—1 MM, 
= —3—5 mm) upw 510° uw pa3Hprx 
3eJIHUHHa 3epHa KaTa/U3aTopa BIUAeT Ha BbIXOL BECOBLIX CKOPOCTAX 
poMaTuKH. CorsacHo CYyLeCcTBYIONIHM BO33pe- 
Husam (°"), 3aBHCHMOCTb BbIXOJa MpOAYKTOB peaKIlMM OT BeIHUMHbI 3epHa 
IKKaTau3aTOpa ABJIAeCTCA JOKa3aTeJIbCTBOM TOYO, YTO peakILMA MpoTeKaeT B Tak 
Ha3biBaeMoH Auddy3HOHHOH oOsacTH, T. e. Ha ee CKOPOCTbh BUHAeT Ludpy3sua 
IXOMMOHEHTOB peaKIHOHHOH CMecH. CileqoBaTeJIbHO, peaKIMA apoMaTH3allMH rer- 
‘aHa Ha IIPOMOTHPOBaHHOM aJIIOMOXPOMOBOM KaTaJIv3aTope MpoteKaeT B Audpy- 
3HOHHOH oOacTu. 

CuelyeT OTMeTHTb B 2TOH CBA3H, 4TO BJIMAHHE BeJIMYMHbI 3epHa KaTaJlH3a- 
‘opa ObliIo oTMe4eHO Tak Ke JIA peakWu MeruAporenu3aluu Ha aJIOMOXPoOMo- 
bo KaTasusaTope H-Oytana (°) u WHKsorekcana (°). Sto aABeHHe, OOulee, KaK 
Abl BUJIMM, JIA pa3sHbIX peaKWMH HaCbINIeHHbIX YIJIeBOOpOOB Ha aJIIOMO- 
{POMOBbIX KaTaJIH3aTopax, OOBACHAeTCA, MO-BHAMMOMY, TEM, UTO IPH OTHOCH- 
‘eJIbHO BbICOKHX TeMMepaTypax (450—550°), mpH KOTOpbIX MpoTeKaloT 9TH 
IpeBpallleHud Ha OKMCHbIX KaTaJIH3aTOpax, CKOPOCTH peaKILHH CTAHOBATCA paB- 
HbIMM WJIM MpeBocXoAAT cKopocTu Auddpy3uu yrseBodoposoB B KaTaJM3aTope. 


VuctutyT opranHueckol XHMHH Tlocrynuao 
um. H. J. 3enmmuckoro 96 XIt 1957 
Axkayemuu HaykK CCCP 
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XHMH A! 
Axagemux A. B. TOMUMEB u JI. A. AJIABQHHA 


NOJIMMEPH3AUUNA W30BYTHJIEHA NPM JEACTBHK 
®TOPHCTOLFO BOPA, AMCOPBHPOBAHHOLO HA CHJIMKATEJIE 


B HaCTOAUeM COOOMeHHM M3araioTcA pesy/bTaTbI UCCeAOBaHHA NOJIMMe~ 
pH3alluu w300yTHeHa B MpucyTcTBHM (ropucToro Oopa Ha CHJIMKarese; OH 
ObluIO OCYULeCTBI€HO HaMH BrlepBble (1) C MoOJyYeHHeM HH3KOMOJIeKYJAPHbIs 
NOMMepoB U306yTHJIeHa, T. €. AHH300YTHJICHOB H TPHH3OOYTHIeHOB. 

B paOore uccmeqoBalacb 3aBHCHMOCTb KOHBepcHH M300yTHJIeHa HU pax. 
IWMOHHOrO cocTaBa MO/IMMepa OT OObEMHOM CKOPOCTH, TeMMepaTypbl, Mposoui- 
*KUTe@JIbHOCTH PaOOTbI KaTasM3aTopa HU KOMMUecTBa Propucroro Sopa, ascopou 
poBaHHoro Ha CHJIMKaredle. 

[lomumMepu3aiua u306yTuuleHa u3y4aslacb mpu Temuepatypax 20, 70, 100 
150° mpu ckopocTru nosauu u3s06yruaeHa 6 u 30 a/dac, HH C OObeEMHONM CKO 
poctb1o 60 u 300 uac!. Onbirb! npoBposuauch pu aTMocdepHoM aBJIeHHH. | 

®ropucThit Oop Momyyascax Mp MOBbILeHHOM TeMMepaType B3aHMOJeli 
cTBHem | Bec. uacru B2Os,2 Bec. uacreit CaFe u 10 Bec. uacret 5% oneyma. Tn 
yWasleHuA CuIeAOB BOJbI VU (bropuctoro Boopona (bropucTbii Oop mponyckKavics 
yepe3 NPOMbIBaIKy C CepHOH KucmOTOH H OOpHbIM aH pH OM. IIpu kata 
THYeCKOH MerukpaTakuu u3s06yruoBoro cnupta (Tr. Kun. 107°) Ha OKHCH au 
MHHMA pH 400° nomyuascd u306yTHneH, cosepxKaBuni 98% HenpeesbHbIx 

[lomuMepu3aluna u300yTHeHa MpoBouacb B peakTope AmHHOH 40 cM } 
J\MaMeTpom 2,6 cm c aeKTpooGorpeBom. Ha Bbrxofe H3 peakTopa MpHcoelMHA 
Jlacb TpyOKa AvIMHOK 12 cM, 3anomHeHHad KycouKamu NaOH, ia yaaBiuBaHns 
(propuctoro Oopa MH NpesOTBpalleHHA MOMHMMepu3allMH BHe peakTopa. 

J\1a Kaxkyoro onbita 6pim0 B3xATO 100 cm? (umm 45 r) cyxoro cHumuKareds 
mMapku HICK, Ha Koropom mpu 150° acop6upoBasocb 3,5—4 r cbropucroro 6opa) 
HOO a u300yTusieHa. Katanusarop — dropucrpii Gop Ha cumMKareje ome? 
WlaicA B PeaKTOP, B KOTOPHIM 3aTeM MpomycKaJicd Ms00yTHJIeH U3 aso) 
metpa. IIpu agqcop6uuu dropucroro Oopa CHJIMKaresieM OOpa3ibl JOBOAWJIUCb rte 
MOcTOAHHOrO Beca. B onbirax mpH 20° peakTop oxJiaxKyaicaA BOOM. Co6pan} 
HbIM MOJMMep IIpOMbIBaJICA, CYWIMJICA H pa3sroHsAJICA Ha KOJIOHKe. | 


—= 


Ta6auna 1 


; Kony. O6ne- Kou- Oxta- 
XapaktTepucTuka | H306y- MHat | pepcusa,|T-pa,?C| Kom. q29 20 Tee 
onbiTa ss POs o%, BF,, r 4 LoD) iets | 
Bes nogaua BFs| 50 | 60 | 97 | 20 | 13 | 0,7940/4,4471] 84 | 
50 60 | 97 | ~ 20° |"3,5 10,7790) 41,4405 | 

50 60 95,0| 70 | 4 0, 7581 | 14,4309 

50 60 86 100' | 359 | 0, 7412 | 1, 4233 | 

50 300 32 100 | 3,9 } 0,7334 | 1,4190 

a0) 60 65 150 | 4 0,7376|1,4195] 85 
C nogayet BFs 50 60 30 WO) |S 0,7165 | 1,4120 


Puc. | noka3piBaer, uro Np OObeMHOH CKOpocTn 60 Yac7 ¢ pocTroM Temmepa- 
‘Typbl KOHBepCcHs H300yTHeHa yMeHbulaeTca c 97 Jo 65%. Ouesngquo, nopepx- 
‘HOCTb CHJIMKareia mpu 150° yqepxusaer dropucrpiii Gop MeHee mpouHo, yeM 
mpu 20, 70 u 100°. KonuuectBo dpakuun > 185° ¢ noppiuenuem TeMMepary pbl 
Takxe Maflaer c 52 no 8%, a PpaKuua 98—126° pacrer u Zoxomur Bo 37%. 
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Puc. 1. BauaHne temnepatyppi Ha KOHBepcHio H300yTHVIeHa 
(/) u Ha BEIXo hpaKkunit nomuMepa pH OObeMHOH CKOpocTH 
60 uac1c¢ Katamusatopom BFs ua cumKarene. 
®pakunn: 2—98—126°; 38—170—185°: 4—> 185° 


__ Takum joOpa3om, mpu Oomee BBICOKOl Temmepatype MomMMep mosyuaerca 
Ooulee Merk, WTO MOATBepwKAaerca Takxe Ta6n. 1, re npuBeeHbI PUsHuecKHe 
KOHCTAHTHI jMOJIYYCHHBIX MOJIMMepoB. 

Ha puc. 2 npeacraBsenbl KpuBble (PPpakIMOHHEIX pasroHOK JBYX MOMUMepoOB. 


Mepaeti, noyyenHblt c Karamu3atopom 13 r BF; (agcopO6uusa np 20°), 3Haun- 
TeJIbHO ‘TAxKeee BTOporo momuMepa, 
nowyueHHoro c 3,9 r BF3s Ha cuaMKa- 
rejie (cM. TaOm. 1). CreqoBaresbHo, Cc 
yBeIHYeHHeM KOWIMYeCTBa dTopucToro 
Oopa Ha CHIHKaresle mpollecc nmomuMe- 
pu3zaulHn user Oouee riy6oKo. 

*Ha pwc. 3 BUAHO, 4TO NOmMMep, 
oOpa30BaBllHlicaA Mp OObeMHOH CKOpoO- 
eTu 300 uac !, colepxut dpaxkunu 98— 
126° na 11% Gonbute, dpaxkunn 170— 
185° Ha 9% menbule u cbpakinun > 185° 
Ha 5% MeHbille MO cpaBHeHHIo C NOJIH- sa nap ae a I Oko 
| , 06. zo 
MepOM, MOJyYeHHbIM TIpH oOObeMHOM 
cKopoctu 60 uac?. Puc. 2. ©paknuounstit sorbannaoric 
ee ei iey nae Se "EG ae}, Aaanemioett OT 
Be ee LO NECN ere oObeM- xomuuectpa BF3 Ha cumuxarene: 1—13 r: 
‘HOH CKOpOCTH HIH C YMeHbIUIeHHeM 03 5en 
/BPeMeHH] KOHTaKTa CO (TOpHCTHIM 
60poM cTeneHb MoMMepH3alun uso0yTHeHa OyheT — CH2KATECA. 

Tlomumepu3alua u300yTHsieHa usydalach TakxKe IIpH 150° ¢ nogauelt (pro- 

pucroro 6opa u3 MosleKyJIApHOTO CoeAMHeHHA K,SO,- BF; BriepBble (*) HaMu 
‘TIPHMeHeHHOrO AVIA WAaHHOH peakinH. ro coe{MHeHHe Moy sasoch (?) upH ex- 
-eTBUM dbropucroro Sopa Ha MpoKaJIeHHYy!O COJb K,SO, mpu 235°. O6pasubr To- 
BOJMIMCb JO MOCTOAHHOFO BeCca. 

B KaxKIOM onbire MpHMeHsAsocb 40 1 CHIMKares, 50 «a u306yTHeHa HU 
17,8 r K,SO,-BFs, coxepxKapuiue 5 r cbropuctoro Copa. B peakTop momelllasica 
CHJIMKarelb, a 3aTeM M3 ra3oMeTpa MponyckaJicAa w300yTuseH € oObemHon CKO- 

poctbio 60 uac t uM MO,aBavIcA cbropucTplit Oop u3 Ko SOpe BES gt eed 
pasoxenuio Ha K,SO, u BF; pH 360—390° B leu Cc 3JIeKTPpOOCOrpeBOM. 


7 Banas 205 
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@My3uKo-XuMHYeCKHe KOHCTAHTbI NOJYAeHHOrO MOJIMMepa. di 0,7165, # 
1,4120, 6pomuHoe uucuio 132, Mou. Bec 119,7, HempeeIbHbIX 98,7% (MOU. Be 
onpekenasicd KPMOCKONMYeCKHM MeTOOM). V3 raw. 1 BugqHo, uTO TMOJIMMep, 
Movly4eHHEIi C Mosayeli :ropuctoro Sopa, Coulee JerKHH MO CpaBHCHHIO c ng 
JIMMepoM, MO/IYYeHHBIM 6e3 NogayH cropuctoro Oopa. 
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Puc. 3. SasucumMocTb dpakWHOHHOrO cocTaBa TouMMepa 
u306yTHeHa OT OObEMHOM cKOpocTu c KaTamusaTopom BFs 
Ha cuauKarene mpu 100°: /—60 4ac4; 2—300 yac"? 


B ra6a. 2 cooOulaorca pesyJIbTaTbl CMeKTPasIbHOrO aHaJIH3a HeKOTOPbI 
(bpakuuii MomuMepoB, KOTOPble HCCJeqoBaHcb No MeTOLY KOMOHHAalLHOHHOr 
paccestHHA cBeTa. 

Ta6nuna 2 


OC b- 
€MH. T. Kun. 10 suT. 
Ppak- : 
Co ee T-pa, | cKo- DaKS : es : 
KataslH3ato p p Ak wus, °C XHMH4eCKHH COCTaB Fanner eee 
yac 1 
BFg3 Ha CcH- 20 60 98—106| 2,4,4-TpuMerusmenrten-1 101,36 
yiuKaresie 2,4,4-TpuMetTusneHTen-2 104,85 
20 60 |108—120] 3,4,4-Tpumeruamenren-2 412,3 
2,3,4-TPHMeTHJINeHTeH-2 116,26 
2,3,4-TpumerTHvneHTen-1 eS 
150 60 98—106| 2,4,4-rpumeruunenten-1 101 ,36 
2,4,4-TpuMeTHIMeHTeH-2 104,85 


Jlaunpie rad. 2 moka3biBaloT, 4TO Mpollecc nowMMepu3alinn H300yTHVJIeHE 
CompoBoxwkaeTcA H3OMePpH3ailWeH, B pesyJIbTaTe KOTOPOHM NOABJIAIOTCA 3,4,4- 
TPHMeTHIMeHTeH-2, 3aTeM 2,3,4-TpHMeTHJIMeHTeH-2 2,3,4-TpuMeTunenten- |, 

IIpojomkuTeIbHOCTh paOoTbl KaTausaTopa ucceLoBaacb mpu 20 u 100% 
c oObeMHOH cKOpocTb1o 60 yac. +. B nepBom csyuyae ancopouna (bropuctor 
Oopa Ha CHJIMKaresle MpoBosuacb mpu 20°. [lonyyenupiit karanusatop cocrosd 
uz 14 r BF; wa 45 r cnuukarens. Ja onbira, npoxomKapiuerocs 158,3 uac., 
6bwio B3xATO 1038 1 u306yTHJeHAa. 

Puc. 4 moka3biBaeT OUeHb BbICOKYIO KOHBepcHio u306yTHseHAa, OT 98 20 90%) 
B KOHWe onbira. 3a 158,3 uac. padorn! 6bIO nomyyeHo 2217 r novIMMepa mpHi 
cpeqHeH KoHBepcuu 94,7%. Gusuueckue KOHCTaHTbI! NomuMepa (cpequasi 


mpo6a): d?° 07682, nb 1,4335, oxranoBoe uncuio 85. OxraHoBoe uucno ompe-: 
JIeIAJIOCb MOTOPHbIM MeTOJOM Ha ycTaHoBKe «Boxkellly. | 

[IpofomKuTeIbHOCTh paOoTbl KaTaM3aTOpa usy4uaach TakxKe Ipu 160°, 
Karaiu3aTop coctoal “3 7,5 r dbropucroro 6opa ua 45 r cumuKarens (ancop6-| 


ua mpu 100°). ia AatHoro ucceqoBanus, MpokomKaBueroca 33,3 uaca, Obi! 
B3iro 200 a u3s06yrusena. Tipu cpequel Konpepcun 74,3% Obiwio mosmyueHol 
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335 r nowuMepa. @nuguueckue KoncTaHTDI nowvMepa, NowyueHHoro B kone 
Kcmepumenta: d? 0,7422, n2° 1,4238. 


| Hs usnoxeHHoro cielyer, uTo KaTa/u3aTop (bropucTHi Gop Ha cuuMKaree 
NPOAOIKUTEbHOe BPeMA ABMIACTCA AKTHBHBIM H 9dpekTHBHO paOoraeT MmpH 
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Puce. 4. Konsepcus u306ytusena (/) H BEIXO, tpakuHi mo- 
JIMMe€pa B 3aBHCHMOCTH OT MpOMOJKUTeIbHOCTH paOOTHI Ka- 
Tamusatopa BFs3 Ha cuauKarene mpH 20° u COBeMHOH CKO- 
poctu 60 1. Opaxunu: 2—100—126°; 8—170—185°; 4—> 185 


O° 
100°. Bricokaa KoHBepcus us06yTHMeHa B KOHLe ucceqoBpaHun mp 20° jo- 
Ka3bIBaeT BO3MOXKHOCTh OYCHb JWIMTEMIbHOH WH 9PPeKTHBHOH paOoTHI uccweLo- 
BaHHOrO KaTalH3aTopa Mocse 158,3 uac. paOorbl 6e3 ero pereHepaluH. 


Toerymuao 
2 VAIO 57 
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Jloxnaangn Akafemun nayr CCCP | 
1958. Tom 119, Ni 4 i} 


PH3HYECKAH XHMH 


A. A. BOCKPECEHCKHU 


AACOPBLUMVS AMMHAKA HA rTPA®UTHPOBAHHOH CAKE 
(ITpedcmaeaeno axademuxom M. M. J[y6uxnunoim 2 XII 1957) 


Kak W3BeCTHO, alCopOWuA NapoB BOLE Ha YrviepOMHbIX afcopOeHTax o61a-f 
Jlaer pXAoM chelluduyeckux ocoGeHHOCTeH, MpOABJIAIOWIUXCA B CBOeoOpasHo 
dopMe H30TepMbI ancopOunH. CucremaTHYecKoe HccJIeoBaHHe STOFO BoIpoca (*} 
MIpuBeJlo K BbIBOLY, YTO YKa3aHHble OCOOeHHOCTH OOYCJIOBJICHbI CIOCOOHOCTb 
alCOpOHpOBaHHbIX MOJIEKYJ BOJbl OOPAa3OBbIBATb ACCOMHATHBHbIe KOMIIJICKCBH 
B pe3yJIbTaTe BOSHHKHOBeCHHA BOJOpOMHEIX cBA3eH. EcuiM Takoe npecTaBJleHua 
BepHO, TO MOXKHO OAKUAaTb,YTO UH Apyrve BelllecTBa, IA KOTOPbIX, NOOOHO Bone, 
39HepruaA CBA3H pH afcopOuHH Ha yrviepoWHbIxX afcopOenTax HeBeJIMKa, a TaH 
reHIHaJIbHble B3AHMOJeHCTBUA B aCOPOUMOHHOM CJI0e BCJIeACTBHe MpoABJIeHH 
BOJOPOMHEIX CBA3Ell BECbMa 3HAUHTEJIbHbI, OV LYT XapaKTepH30BaTbCA aHaJIOrMy 
Hol dbopMol us0TepMbI aycopOunH. B cBa3H C 3THM elle HeECKOJIbKO JIeT TOM 
Ha3a B Halle JlaOopaTopHH OblJIo MpeANpHHATO u3yY4eHHve alcopOunu apo 
aMMHaka Ha YIrJlepoMHbIX afcopOeHTax MpuH TemMepaTypax, Omu3Kux K eF 
Temmepatype Kunenua. IlpeqBapHtTesbuble OMbITbI, MPOBeJeHHble C WpoKkaslen- 
HOH Cake, MO3BOJIMJIM YCTaHOBHTb HaJiMuve B S9TOM CJIydae BOrHYTOH H30- 
TepMbl acopOluH U, TaKHM OOpa30M, B OCHOBHOM NOATBepAMJIM cipaBeln- 
BOCTbh 9TOM TOUKH 3peHuA. K anaJsIOrHYHOMY BbIBOLY MpHBOAHT Takxe padorTa 
Bu6a u enna (*). OqHako B TO BPpeMA, Kak B COOTBETCTBHH C LWHTHPOBaHHbIMA 
IpeAcTaBJIeCHHAMH BeJMYMHbI afcopOmuu uw CdopMbl H30TepM acopOMHH BOTH 
Ha YrJlepoQublx afcopOeHTaX pe3KO 3aBHCAT OT CTeNMeHH OKHCJICHHOCTH MO- 
BePXHOCTH 9THX MOCJeMHHX, WIA ciydad afcopOuuH amMuaka oOpaTuMbte. 
BOFHYTbIe H30TEPMbI HaGJOAAalOTCA TOJbKO Ha Ca%KaX, MWPOKaJIeHHbIX MPH BbI- 
cokoH TemMmepatype. Tak, no JaHHbim Buda u Jenna (*), alcop6uua ammuaka) 
Ha caxke ccbepou-6, mpoKasienHol mpu 1000°, HeoOpaTuMa: B HadaJIbHO uacTH! 
TecopOWHOHHat BeTBb H30TePMbI PpacnoJiaraeTcA Bblllle aXCopOWMOHHOl; Ha-- 
IIpPOTHB, acopOWuA aMMHaKa Ha TOM Ke cake, WpoKasleHHoH mpu TemMepatype} 
2700°, mpoTekaeT oOpaTHMO BO BCe€M HHTepBaJle OTHOCHTeJIbUbIX JaBseHuh. Ve} 

cero CKa3aHHOPo CJleLyeT, YTO MpocToe NepeHeceHve MpescTaBJeHuH, pasBUTbIX| 
AIA alcopOuun BOI, Ha CyYaH acopOluMH aMMMaKa Ha YruepoHbIX ajcop- 
OeHTaX — HeBO3MOXKHO. : 

Huxke u3Jiaraiorcad pe3yJIbTaTbl W3MepeHHA ajcopOuNH MapoB amMMuaka 
lip TeMlepatype — 36,3° Ha KaHaJbHOM YXTHHCKOH cake, NpesBapuTesbuo 
mpoKawieHHoh 2 vaca pu Temmepatype 1700°B Toke Bofopofla. Bpi6op caxn 
WM pexKUMa ee MpeBapUTe/bHOM OOpaOoTKH ObIJIH MpoOAMKTOBaHb! CTPeMJIeHHeM 
NOMYYATh yriepoMubid acopOenT CoO CpaBHUTeJIbHO OLHOPOAHOH MOBepXHOCTHW. 
YebuHat MOBEPXHOCTh MPHFOTOBJeHHOM CaxKU OblJia H8MepeHa MO MeTOMLy HH3- 
KOTeMHepaTyPpHOH aCopOmuu a30Ta M OKa38asiacb paBHow 100 m?/r. Bce u3Me- 
peHHA ObIIM MpoBeeHbI Ha CTaHJapTHOK OObeMHOK ycTaHoBKe, IpuusATOH B Ha- 
‘eH slaOoparopun. Temmepatypa ajcopOenta mojepxkuBasiach nocTrosHHon 
¢ TouHocTbIO -+ 0,1° pw NomoulmM Kpnoctata, onucannoro I. Pr. Mytrruxom(®). 
AmMuak Obl Mouly¥eH MHOrOKpaTHOH HH3KOTeMMepaTypHO pa3roHKoll KOH- 
ICHTPMpOBaHHOTO BOAHOFO pacTBOpa aMMMakKa C MocJeLyiollel ocywKoH Hall 
MeTaJJIMYeCKUM HaTpHemM. 


Ha puc. | noka3ana MowyyenHad HaMu H30TepMa acopOuHMn aMMHaKa Ha 
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AHaJIbHOM Caxke pH TemMepatype —86,3°. B jeBoM BepXHeM Yyruly H300parxkeH 
auaJIbHbIM yuacTOK TOM %Ke H30TePMBI B YBeJIMYeHHOM MacuiTa6e. Bo Bcelt 06- 
ACTH OTHOCHTCJIbHBIX aBJIeHHH acopo- 

MA MOJHOCTbIO OGpaTuMa. Be aes 

IIpHuvMas Id aMMHaKa pa3Mep Mlo- “Ff fa 
laqKH Ha OJHY MovleKysly © = 13,1A?, 
bl WOJlyYaeM CMKOCTb MOHOCJIOA Qn = 
= 1,27 mM/r. pyrumu cioBpaMyv, BUJIOTh 5 
o TouKH A Ha puc. | azcop6uNs, no-BH- 
MMOMY, SABJIAeTCH MOHOMOJICKYJIAPHOH, 
Touka A IIpHMepHo CooTBeTcTByeT Mepe- 
OY K NOJIMMOJeKYJAPHOH alcopounn. 

ConocTaBJleHHe NoJIyYeHHOH H380TepMbI 
uc. 1 c XOpoWo H3BeCTHBIMH M3 JHTepa- 
ypbl H30TepMaMH acopOWuu NapoB Bos / 
[a aHaJIOrMUHbIX alcopOeHTaxX MpHBOLUT 
- CJIEAYIOWIHM BBIBOaM. 

XOTA B OOOHX CJIyYantX H3OTePMbI ajl- 
OpOlWHH B MOHOMOJIeKyJIApHoH oOsacTH 
[BJIAIOTCA BOTHYTbIMH, B HX opMe UMe- 
OTCA H CyUlecTBeHHble pasuuuna. M3o0Tep- 

Ml ayCOpOWHH BOAbl XapakTepH3yrorca 

daJIM4veM OOaCTH BeCbMa KPyTOFO Mofbema, OTCYTCTBYOULero;Ha H30TepMax 
WWcopOunH amMMuaka. B cuyyae Bosbl C YMeHbIMeHHeM CTeNeHH OKMCJIeHHOCTH 
IOBEPXHOCTH OO/IaCTb KPYTOFO NoAbeMa CMelllaeTCA B HallpaBseHUM pocTa OTHO- 
- CHTeJIbHOrO JaBJeHHA, IpHuem BemHUMHbIE?!alcopo- 
wm | 77 IMM Ip Ooviee HH3KUX JaBJIeHHAX OCTAIOTCH Kpaline 
MaJIbIMM. Kak y%Ke yka3bIBaslocb, IpH aycopOunn 
aMMHaka Ha CaKax C pas JIM4HOH CTeMeHbIO OKHCJICH- 
HOCTH He HaOsNoJaeTcaA CBUra H30TeEPMbI BCTOPOHY 
OOJIbIUHX OTHOCHTEJIBHBIX JaBJeHHH C YMeHbIIeHHeM 


Puc. 4 


xX 


a KOJIMYeCTBA MOBEPXHOCTHBIX OKHCJIOB, ABJIAIOULAX- 
CA MN€PBHYHBIMH aJCOpOUMOHHbIMH WeHTpaMu JA 
alcopOuuv MowieKyJ Bop (*). Kpome Toro, Kak 3TO 

; BUHO u3 pc. 1, pH acopOunH aMMuaka Ha yrule- 


POJHBIX afcopOeHTax JlaxKe Mp cpaBHHTeJbHO Ma- 
JbIX aBJCHHAX BeEJIMYMHbI aCOopOWHH OKasbiBaloTCA 
elle JOBOJIbHO 3HaUHTeJIbHBIMA. STH ocobeH- 
HOCTH MOryT ObITb OOBACHEHbI TeM, UYTO BCJe]- 
CTBHe OOJIbUeH NOJIAPH3yeMOCTH MOVJIeKY Jbl AMMMa- 
Ka M10 CpaBHeHHIO C MOJieKyJIOH BOJbI SHeEprHn 
0 Ga e B3aHMOJeHCTBUA C MOBEPXHOC ThIO pelleTKHIpaduTa 
Die ; JIA AMMVWaKa OKa3blBaeTCA OosbweH, 4eM [JIA BO- 
"2, [lbl, TOPa Kak 29HEPruA BOLOPOAHOK cBxAsH OoMpLle 
Puc. 2 JIA BOLbI. 
Kak Opisio noka3aHo Bepuurom nu CepnvnckuM 
(°), MpeoOalanve TaHTreHUMaJIbHbIX CH MpuTAKe- 
(Ml B ACOPOMMOHHOM CI0e, He3aBHCHMOe OT KOHKPeCTHOFO MeXaHH3Ma B3aMMOjeH- 
TBHA, BCeF a JOJIKHO IPHBOAMTb K M30TepMaM ajcopOlHH, BOrHYTHIM B HadaJlb- 
tof oOnacTu. Ja onucaHHa BOrHYTOH 4YaCTH U30TeEpMbI acopOWuu NapoB BO 
(a yrulepofupix afcop6entax Jly6unuu u Cepnunckni (*) BbiBesM ypaBHeHHe 


_— ach 1 
~ $— ch” (1) 

KOTOpoM @ — ajcopOuua, f — oTHocHTe/JbHOe AaBJIeHHe NapOB BOfbIl, C U 
9 — KOHCTAHTHI, MpHyeM Q) O3Ha¥aeT YHCIO «MePpBUYHbIX» ajiCopOWMOHHbIX 
{CHTPOB, KOTOPbIMH ABJAIOTCH MOJIeKyJIbl XeMOCOpO“poBaHHOTO KUHCJoposa. 
' Ha puc. 2 BUAHO, YTO B HHTepBaJle OTHOCHTEJIbHbIX JaBJIeHHH OT 0,1 no 0,45 
I2H 


Hall Jaunble MOryT ObITb ONMCaHbI ypaBHeHwem Ba (1), XOTA, KaK YKa3bl) 
BaJlOCb BbIilie, alCopOWMA aMMHaKa Ha yrJiepoLHbIX alcopOenTax He¥yBCTBH 
TejlbHa K KOJIMYeCTBy XeMocop6upoBaHHoro KucJopoga. TlostTomy Hw2Ke MH 
ClelaeM MOMbITKy MOKa3aTb, YTO K TOMY 2%Ke BUY 3aBHCHMOCTH MexK]ly a u 
Kak HB ypaBHenun (1), MoxkHO NpHiiTu, He Wellad MmpeAnoOKeHHA O HAJIME 
epBHYHBIX aCOpOWMOHHbIX WeHTpOB Ha NMOBepXHOCTH afcopOenTa. a | 
Byem UCXOAUTb U3 MpenoORKeHuA, YTO ake Ha BMOHE OAHOPOAHOU NO 
BePXHOCTH B MOHOMOJIEKYJAPHOM aJCOpOWMOHHOM CJl0e BCIeEMCTBHe MpOABJIeHHS 
BOJOPOWHbIX CBA3eH OOpasylOTCA ABYMePHble aCOPpOMMOHHble KOMIIJIeKChI pa 
smunoro pasmepa. J[pyruMu cJlOBaMH, MpeAMOJIOAKUM, YTO B pesyJIbTaTe alcopOy 
ILM OTAEIbHbIC HEACCOMMUPOBAHHBIe MOEKYJIbI MOFYT OOPa3OBbIBaTb KOMIJICKCH 
M3 JIBYX MOJIeKYJI, JBOMHbIe KOMIVIeKCbI MOryT NepeXxOAMTb B TPOHHbIe UT. 
O6osHauHM yepes § OOnLyIO MoO 3aNOJIHeHHA NOBepXHOCTH aycopOupoBaH 
HbIM BellleCTBOM, a Yepe3 41, G2, O3,...— CTeMeHH 3aMOJIHeEHHA NOBePpXHOCTH KOM 
MWleKCaMU U3 OMHOHM, ABYX, TpeX UT. A. MoseKy. OueBHAHO, 4TO 
6—6,+6,+6,+---+6,+-:-- (2 
O6osHauuM yepes Rk’, KOHCTaHTY CKOpocTH OOpa3s0BaHHA (MyTeM ajcopouuH 
KOMIMIeKCa M3 fn MosIeKyJ, a uepes k”,, COOTBETCTBEHHO, KOHCTAHTY CKOPOCT 
paciiaya (ilyrem Jecop6uun) Takoro KomnseKca. Ipumem jasee, uT0 k’g= k's = 
==, == ax WTO R >= hs =k 4 —-..; MS OOULIX (DMSHNeCKi x COOOp. am 
HHH o4eBHHO, uTO R’y=kR’, MW UTO R\=ER's. 
Ecuim CuuTaTb, Kak 3TO Jeslaercd OObIUHO B aHAJIOPHUHBIX CYYaAX, YTO Ip} 
PaBHOBeCHH CKOPOCTb acopOlWHH Ha KOMIVIekcax U3 (nm — 1) MomeKyJI paBH 
CKOpocTH JeCOpOWHH H3 KOMMJICKCOB B fM MOJI€KYJ, TO JI€PKO NOJIYYHTD. | 


, a 
k Rigs 

= 7 0,4 = 7 Ceo. 
n ky n 
k, hey poe 

0, = SF Oh = (7) (18) As, 
Ry k, \k, 
CS feed Ot eer (< 
k BUYER Noe 

= 5 nah=—(-F) (1—8)h" 
Rn Ry Ry 

Boga At KpaTKocTH oOosHayeHua ki / ki = c’ uk / ek) =c" uw cKaanpBal 


MOWIeHHO ypaBHeHHaA (3), TMowyauM 

0=%9;=c'(1—S)A[1] 4+ ch + (ch)? + + (Ch)") (4 

IIpousBoqa BbIMNCJIeHHe FeOMeTpHYeCKOM porpeccHu B MpaBoll yacTu ypak 
HeHHA (4) TIpH M—> oo, MbI IPHXOAMM K OKOHYATebHOMY BbIpaxKeHHIO 


pen ae ee a (5 
a 1—(c"” —c’')h 
P€ Am — eMKOCTb MOHOCIOA. OueBuHO, ITO ypaBHeHue (5), B OCHOBe BbIBOL 


KOTOPOrO He COepKUTCH Mpesnosox*%eHve O HasIMUWM Ha MOBepxXHOCTH aycor 
OeHTa NepBHYHBIX a/[COPOLMOHHBIX WEHTPOB, 10 (opMe aHasOruv4HO ypaBHeHUlO (1) 

Bpipaxkaio OvlarogapHoctb B. B. Cepnunckomy u_ 6B. Il. Bepuury 3 
He€H3MeHHbIM WHTepec HU MOMOLIb B padoTe. 


Wucrutyt cbu3snueckoli xumun Tlocrynusto | 
Axanemuu HayK CCCP 22 X95 T | 


UMTMPOBAHHAS JIMTEPATYPA 


'M.M. Ly 6uuun, Uccaeqopanue B o6nactu agcopOunn razon 1 MapOB yrviepoHbIN 
ajcopOeHTaMn, M1956." @"ReACB eee, Ree. sD-e ile J Phys. Chem., 59, 754 (1955) 
Ss K.B.4mMytos, Texuuka busuKko-xumuyeckoro akcnepumenta, 1954, ctp.72. 4 M.M. JI y¥ 
OnHUH,B.B.Cepnuucku th, JAH, 99, 1034(1954). * B..Be puur, B. B.C eq 
nuuCKHH, IIpo6u. kKuHeTuKu wu KaTanusa, M39. AH CCCP, 7, 1949, erp. 383. 
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Nornzagn Akanemun Hayk CCCP 
1958. Tom 119, Ni 4 


PHSHIECKAA XHMHA 


Ml. f. HBAHOB wu akagemuk A. A. BAJIAH HH 


O TEPMHYECKOH HOHH3ALMH BOJOPOAA VW YIJIEBOXOPOJOB 
B TIPHCYTCTBHH METAJWJIMYECKHX KATAJIN3ATOPOB 


| VissectHo, 4TO rasbl, acopOupyroulMeca HarperbimMu MeTasuMuecKuMu TO- 

BePXHOCTAMH HJIM PaCTBOPAIOMMecA B MeTae, HOHH3UPyIoTCA HM CoObmLarOT 
NOBePpXHOCTH MeTaJIJla XapaKTepHbIl WIA KaxKOro W3 NocMeqHUX ycTOHUMBHIit 
MH BOCIPOH3BOAMMbIM 3JIEKTPOXMMMYeCKHM MoTeHIMal (cM., Hampumep, ()). 
Bpiio ycTaHOBJIeHO, 4TO 3apA MeTadIM4eCKUX MOBepxHocTel MOXKeT ObITb CHAT 
| TIP OTKauKe £a3a; OH MOXeET ObITb CHAT H MYTeM NpoBeseHua 
XHMHYeCKHX peaKUMH, HanpuMep MyTeM CKHTaHHA BOIO- 
pola Kucmopogom. YcraHoBleHO, 4TO acop6uua u Je- 
COpOWNA 1a30B MeTaJIJIOM COMPOBOXKAaOTCA H3MeHeEHHeM 
ero 3JIEKTPOXHMMYeCKOrO MOTeHWHaa. 

Hauim oOnbirbl HMesIM WelbioO MpAMoe OOHapy2KeHHe NO- 
ABJICHHA 3apAX*KeHHbIX UaCTHIL B ra3s0BoH dase B MpUucyTcT- 
BHM MeTaJJIM4eCKUX MOBepXHOcTeli, OGMaMarolulux KaTaJuTH- 
-Y€CKUMH CBOHCTBaMH (mpHOop cM. Ha puc. 1). JuckoBble 
S1eEKTPOAbI A UM a’ M3 TOTO MeTawJla, KOTOPbIM MOXKeT culy- 
XKUTb KaTaM3aTOpOM, HaBHHUMBaMCb Ha CTepxKHU O uO’, - 
BMaAHHble B Hale2xKHO MPUULIMpoBaHHble Ha KOHIax ocHoB- ~ \{ 
HOH TpyOKH KoNMaKH. K KOHilaM 9THX CTepxKHeH NpHcoedu- 7 
HAJICA SCKTPOCTaTHYeCKHH BOJIbTMeTP 6 WIM Apyrou npu- 
Oop, AOcTaTOuHO YYBCTBUTEIbHBIM WIA U3MepeHHA CMaObIx 
aleKTpuyeckux TOKoB. J[Mametp TpyOku 3,8cM, AuHa 70 cM. 
Manenbkad aeKTpuuecKaA Medb 2, AMMHOM 8 CM, MO3BO- pyc. |. Cxema mpuopa 
Jala HarpeBaTb Jo 520° 9aeKTpObl, pacnoso*wKeHHble B 
TpyOKe, a Take fra3 okonio Hux. IIpu o6orpepe neuwn cBOOOHEIe 
KOHIbI TpyOKH ocTaBaJIMcb XoslofHubIMH. Bpwio foKa3aHo, YTO TOK M10 
CTeCHKaM He NpOXOMM, TaK KaK, BO-lepBbIX, IPH H3MeHeHHM AVIMHbI XOJIOLHO 
yaCcTH TPyOKM B pa3HbIX MpHOopax pe3yJIbTaTbl HE Me€HAJHCb U, BO-BTOPbIX, 
cuula TOKa 3aBMCella OT Mpuposbl aiekTpofoB (cM. labile). PaccToanHe 
MeKLY 3eKTpoaMu paBHAOcb 20 mM. Temleparypa u3mMepaulacb TepMOMeT- 
poM O MOuIHOAeHOBOrO CTeKJIa CO WIKaslol Jo 510°, Koroppiit HuxKHeM CBOeH 4a- 
CTbIO OMMpasICA Ha BEPXHHM JMCKOBbIM B/IeKTPOA M 3axKMMAaMM MIPHKpelAJICA 
K cTep2kHi0 6. IIpumMeHeHue MoMOMeHOBOrO CTeKJIa WaBalO BO3MOXKHOCTH MPo- 
BOLUTb OMbITHI B HHTepBasle Temmepatyp 20—510°. C KBapleBbIM cTeKJIOM TIpH 
HarpeBaHHu HaOsOfanach AudpdysuA MOHOB BoJoposa. 

Tlepex onpiramu mpuOop orkauuBasca Zo 104 mm pr. cr. [lpm npopexenuu 
OMbITOB C HaCbILIeHHbIMH NapaMv opranuyecKux %HKocTeH, MOceqHNe MOMe- 
Walch B TPYOKYy é€, Te NpOHsBOMMIOCh UX OOesramKuBaHHe, a BOCMEACTBUM 
3aMopaxKuBaHle Ha BpeMA, N0Ka B MpHOope Co3MaBasica BaKYYM. KMAKOCTH MONO- 
rpeBailuch lo 25°, u 3aTeM MX Mapbl NepeBosusuch B TpyOKy. llocue BbipaBHUBa- 
Hud JaBeHud paspaAqnad TpyOKa OTKMNOYaach (KpaH oC), HW BO BpeMA TOCTe- 
MeHHOrFO MOBbIMIeHHA TeEMMepaTypbl U3MePpANaCb CKOPOCTbh Pa3pPAIKU 3apAKCH- 
Horo go 150 B 9leKTpocraruyeckoro BosbTMeTpa 6 Tuna C-91, K KoTopomy 6e3 
BHEIIHerO COMPOTHBACHUA Obl MPHCoeIMHeHbI MpoBoa OT sleKTpoyoB. Bpema 

WE 


| 


H3MepsNIOCb HO xopollemy cekyHaomepy. Ilo cKopocTu pa3spAaLKH BOJIbTMeTpAa) 
MOXKHO ObIIO CYAHTb O CTeMeHH HOHH3ALHNH Ta3sa WM WapoB, HaXOMAULAXCA B MexK- 
3/IEKTPOAHOM MpocrpaHcrTBe. OnbiTbl C BOMOPOROM cTaBMIHCcb mp 1 aTM.; BO-) 
opod Obit WIeKTPOMMTHYeCKHH, MpollequMA OUNCTKY. ONeKTpOAbI OplwvIn Us- 
MaWlaqua, asiOMHHUA HW Me, MOBeEpXHOCTb KaxKJOrO H3 HUX PaBHANAaCb 6 cM’. 
Tlaniaquai mpeqBapuTesibHO Hacbllilaicn 
Bowoposom. Han6oumbmuk TOK HaOsOfaJicAa 
Tora, Kora Malai OblJI HacbIlleH BO- 
JOpONoM. 

PesybTaTbI ONbITOB MO HOHH3allHn 
MIpelcTaBJIeHbI B BUJe KPUBbIX, B KOTOPbIX 
M0 OCH aOcilucc OTJO%xKeHO BpeMA +t — OO- 
paTHad BeMYNHAa CKOPOCTH pa3spAKH 
20cek BOUbTMeTpa, a MO OCH OpAHHaT — TeMMe- 
patypa. Uem O6oublie WOHH38allMA, TeM 
Jiepee H HWXKe MpOXOLUT KpHBas. | 

PesyabratTb! Jd BOsoposwa B MmpucyT- 
CTBHM MalaHeBbIX, aJIIOMMHMeBBIX H Mel- | 


pacTaHuve KOJIM4eCTBa HOHOB HauMHaercs. 
HwoKe 100°. OueHb BaxkHO, UTO HOHH3AIUA 
BOLOpola MpH MOBbILICHHH TeMMepaTypbl 


Dees go en dee BUSES 3ABHCHT OT MaTepHasla SIeKTPOLOB H BO | 


BCeX CJYYatX BOCIPOu3BOAHMa HU OOpa- 
Puc. 2. a— Bogopok. aeKtposet: TyMa — KpHBad HarpeBaHuA CoOBMafaeT c 
1—Pd/Pd, 2—Pd/Al, 3—CwCu;  xpypol oxmaxyenna. XapakTepv3oBaTb 
6 — Uuxaorexcaw. Ounextpomp: /— p A : P P 
Pd/Pd. 2—Pd/Al, 3—AI/Al. Ben. HOHH3AaIlMOHHYIO CMOCOOHOCTbh MOXKHO, Ha- 
300. OmekTposy: 4 — Al/Al IpHMep, 10 TemMiepaType, pv KoTopou 
OOpaTHad CKOpOCTb pa3pxAQKH paBHa 
60 cex. UemM MeHbUle 9Ta BeIHUHHA (te), TEM GOObINe HMOHM3AIMOHHAaA cro- 
coOHocTb. B MpucyTcTBHH MaWaqueBbIX IIeCKTPpOMOB 9Ta TeMMepaTypa ia 
BOJOpOMa OYCHb HU3KA, tye, = 90°. C MammanqveBbiM M a/IIOMMHHeBbIM 3JIEKTPO- 
° 
amu te, = 100°. B npucyrcTBHH MeAHBIX 3eKTPONOB tyyo= 135°. 


"6 
240 
200 
160 


120 


8 : 
0 30 60 90 cek 0 JO 60 cek 90 0 30 60 90 cek 
7 eae Gi c 


Puc. 3. a@—x-rentaH. [lopropHple ombitpl. OQnextpogp: Pd/Pd, 6 — n-rentan. DneKxtpouss: 
* ’ . ys LI : 
1, 2— Al/Al, 8 —C/Al, e@— / —ua-renrau, 2—2,2,4-TpuMeTHAMeHTaH. QveKTposbt: CulCu 


AnaJlorMyHoO HaMM Oblla ucCleqoBaHa MOHUSsallua MapoB YrIeBOLOpOOB 
pasMMUHOTO CTPOeCHHA: A-renTaHa, 2,2,4 - TpuMeTMJIMeHTaHa, WuksmoreKcana, 
OeHs0/la, eKaJIMHa, TeTPasIMHa, a TakxKe WMKIMYeCKOrO KeTOHa — IHMKMOreKca- 
HOHa, C pa3HbIMH d/leKTpofamu (cM. puc. 3 u 4). Bpwio noKa3aHo, TO BO BCex 
STUX CTYUaAX MOHM3AIlMA MpOMcxoAuT. OnbiTH! C yrueBosopowamMu Gblviu Boc- 
IPOHSBOAMMbI, KpOMe Cjly¥aeB, Kora HaOJUOMasica rucrepesuc (cM. HU«Ke); 
HeECKOJIbKO H€BOCIPOH3BOJMMbI KPHBble WIA A-rentaHa C MaWalWeBbIMH 3VIeK- 


728 


HbIX 3JIEKTPOJOB MPHBOAATCH Hapue. 2a, | 
KOTOPbIli MOKA3bIBaeT, UTO 3aMeTHOe BO3- | 


rpowlamu (cM. puc. 3a u Tada. 1). B ra6n. 1 npuBegenni AA CpaBHEHUA foo UIA 
BC€X B3ATHIX YIIeEBONOPOMOB, a Takxe WIA BOMOPOsa, Te MaByenue G6biwio BHIUe 
(1 arm.). 3HaK ? osHauaer npu HarpeBaHun, 3snak | — mpu oxuaxKyeHun: or- 
CyTCTBHe TaKHX 3HaKOB O38HauaeT HaJIOKeHHe KPUBbIX HAarpeBaHHA HM OXsarxKe- 
HUA, HHav¥e — OOpaTHMOCTb Mpollecca, WIM OTCyTcTBHe rucTepesuca. Kpupbix 
Oe3 rucTepesuca OovbuiMHcTBO. Tucrepesuc HaGmoxancn AA MeKaluHa u Ter- 
pasIMHa HW B HEKOTOPBIX ClyuaAx JWIA A-rentana. Ja H-rentana Cc aJIOMMHHe- 
BDIMH SJIeKTPOMaMH 3allOJIHeHve YaLeUKH HMXKHETO 9JIeKTPONa aKTHBUPOBaH- 
HBIM YIJIeEM M3 MasIbMOBOFO JepeBa NPHBOAUT K 3aMeTHOMY, XOTH HU HeOOM_IOMY 
YCHJICHHIO HOHH3allHH — KpuBasi CMe- 

WaeTCA BJIEBO; MPH 3TOM Mpotlecc Ta6auna 4 
cTaHOBUTCA OOpaTHmMbiM. HuxHue 


KpuBble pvc. 46 c TerpamHHom u Pd é : 

MOJYYeHLI Mp MOBTOPHOM oOMBITe, 8 p Bemectro 
NPpOH3BeJeHHOM HemocpeCTBeHHO s 2 B rasoroli ase Me 
Scie, 3a NepBbIM, IpHueM HOHNSAallNA 6 ig 

IKasasacb Goubieli, yYeM B TepBOM 2 = 

ombITe. Mak, HoHusallna B rase B IpH- ey Wn tenho oe 90 
SYTCTBHH MeTaJJIOB 3aMeTHa yxxKe IpH mer ettean 135.145 
dM3KHMX TeMIIe€paTypax, HallpumMep Unxsiorekcau 125 
IIa BOOponma — Huxe 100°. Sro He Tlexasmn 200t— 1651 
6beMHAA TepMHyecKad WOHUZAIUA Tetpasnu joie 
300poya, KOTOpans, KaK U3BeCTHO, Da | Al Siero eae 1 
IPOHCxoAUT pW BbICOKHX TeMMepa- LnKsiorekcaHoH 280 
rypax, B CBA3H C TEM, TO HOHN3a- Cu | Cu | Bogopog 135 
JHOHHBIN MOTeHWMal BOOposa BbI- x-TentaH ie 
aK: a 5 eae ae 

H-1 elmTaH “a 
 Ha6srofaemas HOHH3alHA CHJIbHO Iuxsorexcan 385 
3ABUCHT OT MaTepHasla 3ueEKTPONOB. Bensou 400 
CJIeEHOBaTeJIbHO, OHA MPOWCXOMUT Ha Jlexamnn 2 
TOBePXHOCTH MeTausia. Kpome Toro, Pe oP 


‘aKkad MOHH3alHA 3aBHCHT OT TIpH- 
yolbI rasa (cm. Ta6m. 1). Orcioxa cienyeT, YTO OHA NPOHCXOAUT B COE MOVIe- 
<yJIl, aJcOopOMpoBaHHbIX Ha MeTaJie. YxKe U3BeECTHBIMH (PUSHYeCKHMH TOBepx- 
JOCTHBIMH 3acpPekTaMH HeJb3A OObACHHTb HaOJOMeHHbIe MakTbl, Tak KaK HU 
mbbext Puuapycona, WH TepMOMOHHAA SMUCCHA, M UCIYCKaHWe BTOPHUHBIX 
WJIEKTPOHOB IIpH GOoMOapMpoBKe MOBePpXHOCTeH MpOMCXOAAT Mp 3HaUHTe/b- 
10 6oJlee BbICOKOM TemnepatType. Vonu3alua, Kak M3BeCTHO, HaOIOLaBwlaAca 
IpH MOBePpXHOCTHBIX XHMUYeCKHX HM aCOPOMMOHHbIX Mpolleccax, 3]eCb TO- 
Ke He MOKeT CJIYKUTb OOBACHEHHEM, TaK KaK OHA JOUKHA OCMaOeBaTb 
‘O BpeMeHeM HM 3aKaHUHBAaTLCA IPH 3aloHeEHHU NOBepxXHOcTH. OfHAaKO B aHHOM 
wyuae He HaGuOflaeTcaA oca6seHHA CHJIbI TOKa CO BpeMeHeM (B onbiTe Cc H.- 
1 Pd-snekrpoqamu mpu 360° cua ToKa ocTaBaylaCb NOCTOAHHOM B TeyeHHe 
15 muu.). To, 4To HOHMB3allHA ObIIa TeM OoubWeH, em OovIbIle NpeBapHTebHO 
jbIJI HacbIleH BOMOponom Pd-saieKTpoy, TO*RKe roBOpUT MpOTHB NpesMoNoO*KeHHA, 
ITO HOHH3allMA NpOMcXxo_UT 3a cueT Mpollecca aycopOuuu. Takum oOpasom, MbI 
IMeeM JleJIO C HOBbIM acctbeKTOM — TepMM4ecKOH HOHH3allHeH alcopOMpoBaHHbIx 
AOJCKYJI C BbIXOJOM HOHOB B ra3 pH HA3KOH Temmlepartype. 

Ha deKTpose 31eKTPOHbI ObICTpO YXOAAT B META, UH, CIeOBaTeIbHO, MPH 
iOHH3alHMU B JaHHbIX yYCIOBMAX HeT paBHoBecHsA. Ilockombky Mpollecc cTallHo- 
lapeH, TO CHsla TOKa OMpeyesAeTCA CKOPOCTbIO MOHUSALMK allcopOnpoBaHHbIx 
fonekya. Bpicora 9HepreTvyeckoro Gapbepa MOHMsalluM B alcopOHpoBaHHOM 
oe Oy er HuXKe, JeM B ra3e, TAK KaK M3 MOHH3AMOHHOFO NOTeHUMaa MOEKYI 
; rase / culemyer BbluecTb padoTy BbIxofa Py. JlelicrBurenbHo, HaGmoXeHHaA 


{OHU3allHA MafaeT B PAY 
Pd>Cu>C>Al (1) 


cm. Ta6n. 1 M OMbITHIC yrsieM), HB TOM xe NopsALKe NataeT Py AIA STHX TBEPAbIX 
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BelleCTB, —10 cBoAKe(?) Jaa Pd,Cu, C, Al By paBHO, COOTBeTCTBeHHO, 4 82; 4,473 
4,39: 3,74 B. Ognako yKa3aHHoe CHW xKeHHe elle HeyocTaTouHO AA oObaACHE- 
HHA HaGwOLeHHOrO abekta, Tak Kak, Hampumep, Aa Hel = 15,4 B uaa P 
®, = 4,82 B; pasnoctb 10,6 B (tT. e. ~ 240 Kkau) ellie OYCHb BeIMKa. Tak Ka 
CKOPOCTH MpolleccoB, KPpOMe BHICOTbI 9HepreTHYecKorO Oapbepa, ONpeMesAIOTC 
SHTPOMMMHbIM MHOXKHTeeM, TO CuleLyeT CAelaTb BbIBOA, YTO B HaOJIIOeHHbI 
mpoleccaX IHTPONHHHbIM MHOXKUTeIb OUeCHb BeJIHK. 


ye 
500 
400 


d00F 


200 


0 ce ~ 30 i090 cek 
=. CG, Gs 
Puc. 4. a — Jlekarugpouadramun. Qnextpogp: 1, 2 — Pd/Pd, 3, 4 — Al/Al. 6 —Terparugzpo 
HadtamMH. Snextpogp: 1 — Pd/Pd, 2 — Pd/Pd, nosropupmlt onpir. 6 — UWuxmorekcaHou. Quek 

Tpogp: 1 — Pd/Pd, 2 — Al/Al 


— 


Tucrepesuc Jat TeTpasiMHa MU WeKaJIMHa MOXKeT MPOWCXOANTh BCJIEACTBY 
HaJIMUuHA CTepHYeckoro (PakTopa: OlarodapsA CJIOMKHOCTH STHX MOJIeEKY JI pH yap 
3JIEKTPOHOB O HOHbI 9JIEKTPOHbI He Cpa3y MWoMafaiwr B TO MeCcTO, OTKYyJa OH? 
OTOPBaJIHCb, H MOSTOMY PeKOMOHHAWA 3alep2KuBae#csA. 

Ouenb BaxKHO, 4TO pA (1) Napasmenen pay KaTaNMTHYeCKOH aKTMBHOCTI 
MeTaJIOB B peakItwH TuApo- u Aerusporenvu3sauuu. Halifqennoe ABMeHHe pe 
HCXOMUT B TeX %Ke TeMMepaTypHbIX HHTepBaaxX, YTO H yKa3aHHble KaTaJUTH 
yecKHe peak. 

Hospiit apektT, cyuecTBOBaHHe KOTOPOrO 3feCb AOKa3aHO, Barxkeun MWA Ka 
Tald3a. OH He OMHCaH B CYUeCTBYIOULMX SJIEKTPOHHBIX TEOPHAX KaTasH3a. OL} 
HaKkO HeCOMHeHHO, YTO B Pa3BHTHH TeOPpHH KaTaJv3a ero CuleyeT YYMTHIBAT 
Uccseqopanve OyfeT mpodosoKeHo. 


Mockoscku rocyapcTBeHHbIli yHHBepCcuTeT Ilocrynusio | 
um. M. B. Jlomonocosa 26 XII 1957 


IWMTHPOBAHHAS JIMATEPATYPA 


1R.C.L.Bosworth, BE. K. Rideal, Proc. Roy. Soc. (London), A; 162, 1) G93 
7H. Be Michaelson, J. Appl) Physs. 21,036) (1950): 


Horaann Akagemun nayrx CCCP 
1958. Tom 119, Ni 4 


PH3SHYECKAA XHMHA 


A. A. HCHPHKSIH uw A. B. KHCEJIEB 


TEMJIOTA AXCOPBLMH MAPOB BEH3OJIA UH rEKCAHA 
HA KBAPLIE 
(ITpedcmasaeno axademuxom M. M. J[y6ununom 10 VIII 1957) 


Hccieqopanve aJcopOlvoHHbIX CBOLiCTB KBapla MpeycrapsAeT MHTepec B 
CBA3H C eFO CXOACTBOM MO XHMMYECKOMY CTPOeHHIO NOBeEPXHOCTH C WHPOKHM 
KJIACCOM BbICOKOHCMepCHBIX MOPHCTbIX afcopOeHToB — cuuIMKaresed (+ 4). 
Hcceqopanve alcopOuu napos Oen30/1Ia HW rekcCaHa Ha KBaplle, Kak H Ha JIpy- 
THX HeMOPHCTbIX PHIPOOKUCHAX, HHTepeCHO B CBA3H C TEM, YTO 3HEPruA alcopo- 
WWMM OeHsO/Ia IpeMCTaBJIAeT, HO-BULHMOMY, He TOJIbKO 3HeprHiO BaH-ep-BaauJb- 
COBOrO B3aHMOJeHCTBHA, HO U SHEPlHiO JONOMHHTeIbHOH BOJOPOAHOH CBxA3H C 
THPOKCHJIbHBIMM FpyMMaMH MOBepXHOCTH, 9HeEPrHA Ke alcopOmuu rekcana 
ipeAcTaBJideT 9HEPrHIO TOJIbKO BaH-Jep-BaaJIbCOBbIX B3aMMOJlelicTBHH 
(°-’). Uccnefopanue afcop6unu u Tenor afcopOuuH napoB Ha Ksaplle 
ipedctaBideT MHTepec UH AIA ONpeeNeHHA 3aBHCHMOCTH  TOJILLMHBI 
NOJIMMOJeKYIAPHOH MJIeHKH OT OTHOCHTeJbHOTO LaBJICHHA MapoB p/ps, a TaKxKe 
3aBHCHMOCTH 9HEPrHH aCOpOWuMH OT TOJIIMHbI alcopOmHoHHOH MweHKM, Tak 
Kak JIA TaKHX MCCJeloBaHHi HeOOXOAHMO NpHMeHeHHe CpaBHUTeJIbHO rpy6o- 
AMCHepcCHbIX HEMOPHCTHIX aCopOeHTOB, YTOObI aCOpOWHOHHbIM Mpollecc He oc- 
JIOKHAJICA KaMWIJIAPHOH KOHJeHCalWeH BIOTb JO BbICOKUX p/Ds. 

HenocpeJCTBeHHbIX H3MepeHHH TenJIOT alcopOWHH STUX yrJleBoJOpoAoB Ha 
KBaplle He MpousBosUJocb. B paGorax (8, °), 6biIM MpousBeeHbI pacueTbI u30- 
CTepH4eCKHX TelJOoT alcopOuHN MapoB OeH30Jia Ha KBaplle. OlHako ux TpyAHO 
ConmocTaBHTb, KaK BCJIeJICTBHe HX HeETOUHOCTH, CBASAHHOH C MaJIOCTbIO yJleJIbHbIX 
MOBepXHOCTeH TIpHMeHeHHEIX OOpa3sllOB KBaplla, TaK MW H3-3a pa3JIMYHbIX YCJO- 
BMH MX MIPHTOTOBJIeHHA HW MpelBapuTeJIbHOM TepMuYeCKON OOpadoTKH. 

B uactosmel pa6ote B alcopOlMMoOHHO-KaslopHMeTpuyueckon ycTaHoBKe (1°) 
H3MePeHb! H30TEPMbI alcopOuunn uv AudppepenUMa/bubixX TeNJOT alcopOunu NapoB 
OeH301a H H-reKCaHa Ha KBapIleBOM MOPoOulKe BIOTh NO HacbilleHusd. Kpapite- 
Bbiii MOpOWIOK MMesI yesbHy!O MoBepxHocTb 6,0 M*/r, onpeseseHHy!o No al- 
copOuHu mapos a3ota ("'). Ha stom oOpa3ile KBaplla HaMH paHee HcCJIeloBa- 
JIMCb TeMJIOTH acopO6uuu MapoB MetaHouia (7”). UroObl yasHTb MpOYyKTbI 
peakUMH MeTaHosa C MOBepXHOCTH KBaplla, MoOCJeqHMH JVIMTe/bHO MpOMBI- 
BaJicA BOOM Cc MekaHTallveH wu MporpeBaJICA BO BJlaxKHOM COCTOAHMM Mpu 
130° no BbIcbIXaHHA, MOCJIe YerO NOpOWoK KBaplla ObIJI MOMeleH B KaJlopuMeT- 
puyecKyIO THJb3y MU OTKaYHBAaJICA B alCopOWMOHHO-KaslOpuMeTpHueckon ycTa- 
HOBKe pH 200°. Yruesoxoposbl MpHMeHsaAIMch Takue %Ke, Kak B (7°, »). 

Ha puc. | mpuBesenbl nouyyeHHble H30TepMbI aOCOJIOTHIX BeJIMUMH ajl- 
cop6uun « (Ha eMHMLy NOBepXHOCTH) WIA apoB rekcana u Oen30Na. B curyyae 
6eH301a W30TepMa CHMMaJacb Jo MowHoro HacbilleHuA. M30TepMb! BMIOTb jo 
p/ps ~ 0,9 oOpaTHMbI HM MMeIOT THNMUHDIM WA alcopOUnu Ha HeEMOpHCTbIX ajl- 
cop6entax S-oOpa3upili Bug. pu Gouee BbicoKux p/ps OblJil Moulyuen BONE 
OTUeTJIMBO BOCIPOW3BOAMMbIM THCTepe3HC, CBASAHHBIM C KallMJJIAPHOM KOHJeH- 
callvelt B 3a30paxX MexKAy yacTHaMM KBaplleBOro Nopolika, CJIMNWMXCA MpH 
BHICbIXAHMM MH YMJOTHEHHBIX Ha TapesouKaXx KaslopuMeTphueckoli ruuib3sbl. IIpu- 
BeJleHHad B BepXHeli YaCTH STOTO PUCyHKa KpPHBax paciipeeenvA, BbIYHCJeH- 
Had 3 ecopOMWOHHOH BeTBH H30TePMbI, NoKa3biBaeT, YTO Mery YacTHlaMu 
KBaplla B YIIJIOTHeEHHOM HOpOllKe UMeJIMCb 3a30pbl C pasMepaMH IpeHMyLle- 
crseHHo oT 1000 qo 7000 A. Oru pasmepbl MpHOJIMSUTeJbHO COOTBeETCTBYIOT pa3- 
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MepaM 4YacTHIl KBapleBOoro MOpollKa, NOJIyYYeHHbIM M3 IJIEKTPOHHOMHKPpoOcKo- 
mMueckux cHuMKOoB. IIpu pocre p/ps oT Hayasia TucTepesuca lO HacbIlleHust’HC- 
ye3aeT MOBeEpXHOCTh alcopOuvonHoh nenku (4, 1°) s’'= 4 M?/r, T. e. OKOJO 
0,7s. Takum o6pa30M, 20 Havasa rucrepesuca coKpalilenve s’ 3a CcueT OOpa- 
THMOM cTaquH KanuApHoH Konwencaunu (14, 1°) coctaBineT He Oosee 0,3s, 
W allcop6mu1o B cpesHeli OOacTH P/fPs MOXKHO CUNTATb HEOCJIOXKHEHHOM KalHJ- 
JAPHOH KOHJleHcalven. 
a a 
MON bf? feMonb/m= 


a 


of x2 63 046 95 pemone/m? 
a re) ° 


(ts 02 & 06 6 096 097 998 099 


Puc. 1. A6comorHple u30TepMbI acop6unH MapoB X-reKcaHa Ha kKBaplie (/), cHaM- 

karene KCK-2, 650° (2), Kpemueseme (3) u GeH301a Ha KBapue (4) H KpeMHeseme 

(5). Uepupre rouku — gecop6unn. H30repmsr 6e3 Touek — JIA rekcana (6) Hu GeH- 

30a (7) Ha cumuKarese KCK-2, 200°. Cnpasa BBepxy — KpuBaxd pacnpeeneHua 
o6beMa 3a30POB B NOpOwKe KBaplla 10 HX pasMepaM 


Ha pue. | 1a conocTaBsIeHHA HaHeceHbl H30TePpMbI aCOpOWHH Tex Ke 1apoB 
Ha OMHOPOAHO WuMpoKoNopHcTom cuuKarete KCK 2 (*°,1%). 3 pucynka BudHO, 
YTO JecopOlMMOHHaA BeTBb Ha4uMHaeT KPYTO oOllycKaTbcea BONH3H p/p; = 0,7. 
B ato oOsacTu acopOuna Ha KBaplle elle He OCJIOXKHEHA CKOJIbKO-HHOY]b 
3HaUHTeIbHO KalWJJIApHOH KOHJeHCallHeH B 3a30paX MexKAy YacTHullamu, Mo- 
3TOMY M0 aOcouOTHOM H30TepMe afcopOunH NapoB OeH3o/la W reKkCaHa Ha KBaplle 
MOXKHO HaHTH COOTBeETCTBYIOULMe TOJINLMHbI aCOpOWMOHHBIX CJIOeB, HYKHbIe 
JIA BHECeHHA TMOMmpaBoK B pasMepbl Nop CHJIMKaresieH, MOJyIaeMbIX U3 POpMYJIbI 
Tomcoua (*°, 1”). B cayuae oMHOpOAHO NMOpucTHIX CHIMKaresel mMawenve Jecop6- 
IMOHHOM BeTBH MpOHCXOAUT B TAaKOM Y3KOM HHTepBavle P/Ps, B KOTOPOM TOJILAHa 
ajlcOopOWHOHHOH IWJIeHKM Ha KBaplle MeHAeTCA HesHauuTembHO. Llostomy AA 
HaXOMKJeHHA HCTHHHIX pa3MepoB ropa (**) nop cuuKarenet, OOnaaioulux of- 
HOpOAHOH rioOyApHOH CTpyKTypolcKeJleTa, JocTaTOUHO, K HaXOJHMOMy MO: 
(bopmysie TomMcoua AMvaMeTpy B MaKCHMyMe KPHBoH pacnpesesenua CHIMKAareA 
MIpHOaBuTb yYABOCHHY!O TOJMLMHY aXCopOUMOHHOK MWwieHKM Ha KBaplle, ompere- 
JIeHHY!0 43 M30TepM puc. | mp coorBercTByrollem p/ps (1°). 

B uavasibHoH OOJaCTH MOHOMOJIeKYIAPHOrO 3anovIHeHHA alcopOuua Ha 
KBaplle OoJIbie acopOuun Ha cusMKareste KCK-2, nporpetom upu 200° (7°), 
4TO CBA3AHO, B OCHOBHOM, C MeHbilleH MIOTHOCTbIO CKeJIeTa TaKOrO CHJIMKareJia. 
M3 puc. | Buquo, uTo acopOiMA rekcaHa Ha 3TOM CHIMKarede Mocse NpoKaJH- 
BaHus ero mpH 650° (*) H Ha KpeMHe3eMe, MOJIYYCHHOM CKUTAHMeM KPeMHHiop- 
ranMueckHXx coeqHHeHHH (°), y2xKe BeCbMa 61M3Ka K aflcopOmuN Ha KBaptle. 
Axcop6unst GeH30/1a CHJIbHO 3aBHCHT TakKe H OT CTeneHH THApaTallun moBepx- 
HocTH KpeMuesema (°, 7). M3 puc. 1 Bugno, 4TO akcop6uua napoB OeH301a Ha 
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MPpOKaJICHHOM KPeMHeseMe H3 KpeMHMiiopranuuecKux CoeqMHeHHH NMocne rHy- 
paTalluM MOBEPXHOCTH STOrO KpeMuesema (°) 6N3KO CoBMalaeT C alcopounert 
Ha KBaplle. M30repma agcopouun MapoB OensoJla Ha KBaplle XOpoulo noxun- 
HAeTCH ypaBHenuio BOT, orkya eMKOCTh MAOTHOFO. MOHOCNOA a. = 
= 3,35 umosb/M?, ro COOTBETCTByYeT VIoWlalH wo = l/a,= 49 A2 ee 
MoJleKyJy OexH30na, Kak HM MpH adcopOuuu na cunuKarene es ’). 


KKQN/MOMNb 


$ kKkan/mon 


500 {000 pemons/me rh) 5 pemono/m2 

| og ao ——— 
| Puc. 2. SaBucuMocTb TenJoTH ascop6uun Puc. 3. SaBucHMocTb TeNsOTH al- 
apoB OeH30/la Ha KBaplle OT 3alomHe- copOluu MapoB H-reKcaHa OT 3a- 
HHA. UepHpre Touku — gecop6uua. To- NOJIHeHHA Ha KBapule (/) u Kpem- 
PH30HTAJIbHEIH MyHKTHp — TemsoTa KOH- Hesemax (2) u (8). Uepupie Tou- 
nencauuu L. BepTukabHblit NyHKTup — KH — jlecopO6uua, MyHKTHp — Te- 

€MKOCTb MOHOCJIOA Om. mioTa KOHeHCallMu 


Ha pwc. 2 mpuBesena 3aBHCHMOCTb TelJIOTHI alcopOunH apoB Genova 
Qa OT aOcOJHOTHOM BeJIMUHHbI alcopOWnu Ha KBapile «. M3 pucyHKa BUAHO, YTO 
‘TlocJle 3alOJIHeHHA MepBbIX JBYX CJIOeB TeMOTa alCopOWHu MpeBblliaeT TeMOTY 
-KoHJencallun JMlIb Ha 3%, a Mocae atcop6uun yeTbipex cnoeB Ha 1%. Jlanp- 
‘Heliliiee ajleHve TeMJOTbI alcopOluu MpoTekaeT BeCbMa MeJJICHHO; MPHUHHO! 
eTO ABJIACTCH KaK YMeHbilleHHe 2HeEpruu acopOuMH Cc paccCTOAHHEM OT MOBepx- 
-HOCTH (Cc pOcTOM TOJIMMMHbI MJIeHKM), TaK H HeEKOTOPoe HeEH3Oe%KHoe CoKpalllenve 
MTIOBEPXHOCTH TJIeHKM Y MecT CTbIKa UYacTHuYeK KBaplla. Tensiora acop6unu 
‘Ha rulaqkolH MoBepXHOCTH KBaplla MoxeT ObITb TOJIbKO MeHbIlle yKa3aHHOH Ha 
puc. 2 B aTOH OOmacTH. 

Ha puc. 3 mpuBelleHa 3aBHCHMOCTb TeIMVJIOTbI aXCopOWMH Ha KBaplle NapoB 
A-rekcaHa. Sflecb TakxKe HaOsIOfaeTcA MocTeneHHOe NafeHve TeMJOTHI acopo- 
duu. Tensora alcop6unu rekcaHa Ha KpeMHe3eme, MOJTYYeHHOM C2KHTAHMeM KpeM- 
HMMOpranwyueckux coequHeHuu (°), O1M3Ka K TeluoTe afcopOlMH Ha KBaple. 
Bouee Tounoe MW nospobHoe u3y4eHHe 3aBHCHMOCTH TeNJIOTbI alCopOWMu OT 3a- 
TIOJIHEHUA MOHOMOJICKYJAPHOM OOmacTH B KaslopuMetpe (1°) AIA MOpowKOB Cc 
TlOBePXHOCTbIO MeHbile 10 m*/r 3aTpyAuuTebHO. JeTajbHoe uccJieqoBanue 
‘9TOl OOaCTH 3allOJIHeHHA Ha KBaplie Mbl HajleeMCA MpOM3BecTH B aJibHeMIeM. 

Uurerpupopauue KpWBol 3aBHCMMOCTH 4HCTOM TemoTH alcopOuun mapoB 
6eu301a Q, —L or « faer oKoN0 50—90 apr/cm?*. IIpnOaBuaad nowHyio no- 
BePXHOCTHY10 9Hepruio Oex3ou1a 68 spr/cm”, NoJlyuaeM Aid TeNJOTbI CMauHBaHHA 
KBaplla 6en3o0s10m 120—160 apr/cm?, uTo Ooublile TeMJOTbI CMa4MBaHHA CHJIMKa- 
‘rena (1%) He 6omee, uem B 1,1—1,5 pasa**. 

Viz puc. 2 ButHo TakxKe, YTO KpvBad AuhepenuMasbuo TeMJOTH akcopo- 


* VWuterpupopanne B oOacTH OO/blUIAMX &% BHOCHT H€TOYHOCTH B STOT pacueT. 
* Bo3moxHo, YTO MOJyIeHHaA TeMMOTa CMaYHBAaHHA KBaplla axe HECKOJbKO SaBbillieHa 
3a CUCT BBIJe@CHHA TEMOTbI HCYeC3HOBEHHA YACTH MOBePXHOCTH aCOpOUMOHHOH MVIeHKH. 


There 


IMM Ha KBaplle, B OTJMUHe OT OLHOPOAHOMOpUCTEIX cHAHKarenel (1°, ™, 18) | 
He 3aBepllaeTCA MaKCHMYMOM, TaK Kak M30TepMa afcopOMuM HelpepbIBHO Pa- 
creT, aCopOupoBaHHad XKHAKOCTh He pacTAHYTA KaNWJVJIAPHbIMH CHJIaMH, H ee 
CBOMCTBa IpHOJM2KaloTCA K CBOHCTBaM HOpMaJIbHOH XHAKOCTH MocTeMeHHO. 
Pa3uuune B TelluoTe aCopOUHu pH mpHOsMKeHHH K HaCbIMeHHIO WA acop- 
6eHTOB BCeX YeTbIPeX CTPYKTYPHBIX THMOB (1°) OTYeTIHBO BHAHO Ha pu. 4, Ha 
KOTOpOM, JIA yHoOcTBa CpaBHeHHA, IpHBeeHbl 3aBHCHMOCTH Kak JuddpepeH- 


Akan /MOSb 


a — 


02 Ue 06 08 1 O2 0% OO 08 1 G2 06 06 8 1 O2 us 6 9B! | 
Pp, ——~ 


Puce. 4. 3asucumoctu TenmoT amcop6unn ( ERepxy) H ancopOunn (BHH3y) 

MapoB 6eH30a OT OTHOCHTEMbHOFO JaBeHuA Ja KBapua (J), KpynHOMo- | 

puctoro cuuKarema (2), TOHKOMOpHCTOrO cHaNKaresA (3) H HEOMHOPOMHO- 

TopueToro KpemHesema (4). Topy30HTaIbHEI NyHKTHp — TeMOTa KOH- 
TeHcallun 


ILMaJIbHBIX TeMJIOT alcopOuHH Qa, TaK MH Camo afcopOuun a oT p/ps. B cayyae 
HeOCJIOMKHEHHOM MOMHMOJIeKYJAPHOM alcop6uuu Ha acopOeuTe MepBoro CTPyK~ 
TypHoro THIa — HeMOpHCTOM KBaplle, TelJioTa acopOluH acHMMTOTHYeCKH 
IpHOMxKaercA K TemsoTe KoHJencalun. Ha afcopOente Broporo cTpyKTypHOre 
Tula — KpyMHOMOpHcToM cusINKarese, OarolapA TeHCTBHIO MCHHCKOB B YCTb- 
AX MOP, IPOABJIAIOTCA B BUJe MAKCHMYMOB TeMJIOTbI C¥KATHA KalMJJIAPHO-KOH- 
JleHCHpoBanHol x*ugaKoctTu (1°, }%, 18). Ha aacop6ente TpeTbero CTPyKTYPHOro} 
THMa — TOHKONOPHCTOM CusIMKareJe, OarolapA SobIuO KpHBH3HeE MEHHCKOB, | 
3alNMpalouluxX %KUAKOCTh B NOpax, MAKCHMYMbI! TelJIOTHI alcopOunn u Aecopouny 
BbIPaxKeHbl ocobenHO ApKo (1°, 1°, 18). Hakonell, Ha acop6enTe ueTBepTOro CTpPyK- 
TYPHOro THMa — HeOAHOPOAHONOPHCTOM KPeMHe3eMe, TeMJIOTAa CKATHA 2XHKO- 
CTH B NopaxX MocTeneHHo HaJlaraeTCA Ha TeMOTY UCYeSHOBEHHA B HUX acop6- 
WMOHHOUM IWJIeHKH, TeloTa alCopOlMH Ha BCeM HHTepBadJe 3anoJIHeHHU 3aMeTHG. 
Goble TeMMOTH KOHeHCallWu, HO MaKCMMyMbI pe3KO He MposBusarores (°). 


Mockorckuh rocyapcTBeHHbIH yHUBepcuTerT Ilocrynuao 
um. M. B. Jlomonocopa 27 NI Sat, 
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PHSHYECKAT XHMAA 


H. B. KAJIALWHHKOB u B. H. YEPHHKHH 


| HCCJIEMOBAHHE TEMJIOOBMEHA MEXK]AY BUBPHPYFOWIMMH 
| NOWOPPEBATEJIAMH WH BASKHMH DKHIKOCTAMK 


(ITpedcmaeaexo akademuxom II. A. Pedundepom 2 VII 1957) 


Tlepeyqaua Tenia OT HeEMOMBMXKHbIX MOMOrpeBaTeJieH K 2%KHAKOCTAM B eMKO- 
CTAX OCYIIeCTBAeTCH CBOOOMHOH KOHBEKIMeH, KOTOPad JWI BASKUX »*KUKOCTEHI 
OUeCHb Masia. OHM 3 HaH- 


Oonee adieKTHBHBIX MeTO- 44a7/"*+a0-2pa0 ¥ 
Gepemennoe 
“ 


Gepem 
JOB WHTeHCHUKalan HarpeBa 2000 - macno ¢ Fy Gopeiiae. js 
MUAKOCTeCH ABJIAETCH IIpHMe- y Kepocunom KepOcUuHonm 9 


HeHHe BHOpHpyloulux Harpe- 
BateJieH, TeMMOOTAaya OT KO- 
TOPbIX OlIpejeJIAeTCA B OCHOB- 
HOM | BbIHY2KCHHOH KOHBEK- 8 pp 
uven. 
_  Buausnne BuOpalun nojo- 400 
rpepaTeyia Ha TelwlooTgqayy 
K BA3KHM %KHKOCTAM U3y- 
yaylocb Ha 93JIeKTPOMeXaHH- 
YeCKOM BePTHKaJIbHOM BHO- 
paTope, CcHaOxeHHOM Tropx- | 
30HTAJIbHbIM IMJIMHApnye- 
CKHM 93JIeKTPOHarpeBaTeJieM 
JMametpom 1,98 cm c Tems0- 
oTaiouleH uno 28,2 cm. 
AmmJutTy a Kosle6aHui W3Me- 


9540 20 3 om 0 400 @ 
khan/m® yac-epao 


G5 {0 20 G0 cm $00 = 800 1200 man’ 
17 


i, 


HaANacb B Upefestax 2a = 16007 
oe )]--4 cm, wacrota 2= 
= 100— 1600 mun, cpez- 1200 
HeKBalpaTuuHan CKOPOCTb 


| 
o @ 


Buopaumy =u = wa / V2 = 


= 2nna/Y2—or 4 go 134 400 ee 
cM / CeK. Tlomorpepasncp: Ls i 
BbICOKOBA3KHH = =©Ma3yT 100 m 40 60 PO 100 120 cufcex 


(Yeo = 66,2 cm?/cex), aB- wie 
TOIL 18 (Yeo — 13,0 cm? /cek), Hc. 1. SABACHMOCTb KOIPPuUMeHTAa TeNMOOTHAYH A OT pe- 


*KUMA BuOpaluu. @ — BepeTeHHoe MacJIO C KE€PpOCHHOM, 
BepeTeHHOe MaCJIO (Yeo = 6 —masyr 100 


= 1,28 cm?/cek) u cMeCb 
BepeTeHHOrO Macsla C KepOCMHOM, NO BAS8KOCTH O¥YeHb 6/IM3KaH K [U3eJb- 
HOMY TOMJIMBY (Yoo = 0,17 cm?/cek). Brio Haitzeno (puc. |): 

1) Kosdhdbunvent TenmooTyay % OT HoforpeBaTesia K MasyTy 6e3 Bu Opalnn 
(n =0) mexuT B mpenenax 40-45 KKan/M?-gac-rpaq mpu tcp = 42°. Tipu 
pexume BHOpauun 2a-n=3-1200 (vu=134 cm/cek) «% BospactaeT Jo 
900 xKKau/M?-yac-rpaq, T. e. B ~ 20 pas. Jina cmecH BepeTeHHOrO Macsia 
€ KePpOCHHOM Ip Tex »%Ke ycmoBHAx % c 80+ 85 KKaw/M?-4ac-rpay BospactaeT 
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no 2080 KKaJ/M?-uac-rpaf, T. e. B~ 24 pasa. Takum o6pa30M, BHOpupoBaHue 
moorpeBateJieH ABJIACTCA MOLJHbIM CpeCTBOM HMHTeHCH(puKallMH TemJOOTAayH., 

2) Ypemnuenve 2a mnpu n=const u yBemwueHve n mpu 2a = const mpuBo- 
MMT K S3HaUHTeJIbHOMY BOSPaCTaHHIO a; CJIEQOBaTeJIbHO, % YyBeJIMUMBaeTCs 


€ BOSpacTaHHeM CKOpOCTH BHOpallun v. 


3) Jd MasOBASKHX >KULKOCTel WHTeHCHBHOCTb pocta « upH v = const 
B OOJIbilel CTeMeHH 3aBHCHT OT aMIVJIMTYAbI, YeM OT yYacTOTbl BHOpalluu! 
C BospacTaHHeM BA3KOCTH %KHIKO4 
CTH BeyWlad pOb aMIMJINTY Jb: 
yMeHbluaeTcad, mpakTHyeckuH ucue- 
3ad IIpH HarpeBe BbICOKOBA3KHX 
2KUAKOcCTeH. | 

4) IIpu ckopoctH BuOpanna 
20 cm/cek M BbIUIe CBO6OAHAae 
KOHBCKI[MA WpaKTHYeCKH He BJINA- 
€T Ha HHTeCHCHBHOCTb TeMOOT? 
Wau K BASKUM 2KUJKOCTAM H mpos 
Wecc TeMJOOTAay WeIMKOM ompe+ 
JeJIAeTCA BbIHYXKICHHOH KOHBeK+ 
inen. . 

O6pa6oTKa 9%KcnepHMeHTavbs 
HbIX J(@aHHbIX B NapaMeTpax BbI 
HY2KJeHHOH KOHBeKILMH (+) npuel 


0,67, p,—0,16 
(9KCIMepHMeHTAaJIbHbIe JaHHbBIe WH pacueTHAaH 3aBH- la K cbopmyyre (puc. 2): 


Puc. 2. Tlapamerp Nu kak tbynxiua Pe 


cumocTb). @—mMa3ytT_ 100, 6 — aston 18, 
6 — BepeTeHHOe MacyIO, 2 — BepeTeHHOe MacJIO C 
: KepOCHHOM Nu = 0,146 Pe®87. Pr—0,16 (1 


Onpenesisioulad Temnepatypa B (1) lop = 0,5 (tn + bideps tn — Temmepatyps 
MOBepXHOcTH nWoOforpepates; ty. —TeMMepaTypa %KHAKOCTH; ompeses AOU! 
pasmep — WaMeTp TpyObl moforpeBaTea —d; napamerp Pe Bpryncsimerca rm 


cpeqHeKBaypaTHyHOH cKOpocTH BHOpallau v. Popmy.ia (1) npHMeHuMa AIA ropy 
3OHTAJIbHBIX WMIMHApwyecKuxX MOorpeBaTesleH, BAOPHpYIOWIUX B BepTHKaJIbHO! 
HallpaBJIeHHu C aMIMIMTY HoH 2a = 1-4 cm MH CKOpocTbWO v = 20 134 cm / ce 
pH 3HayeHuH napametpop Pe = (1,6 40)-104 wu Pr=1,4-10?~1,5-10% 
Cusia compoTupienua R BuOpupylollero B XKAAKOCTH MoOforpeBaTesa onpe 

JIeIHeTCA CJICLYIOULMMU ypaBHeHHsAMH: 

np O5< Ke<. 2; Shue 63 Rex: 

np 2-"<Re< 7, + “Ew=728. Reo: 

npu 7 =< Re< 100,°Ea= 115o> Re=08e; 


rae = =: , F=dl, |— yauna nogorpepatena. 
uo“ ep 
Mockosckuit HepTaHOH MHCTUTYT Tloctynuso 
um. HW. M. Ty6xuna 2) VILRSSF 
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PHSHYECKAA XHMHA 
HW. K. KO3HHEHKO u akagemuxk AH YCCP E. A. UIMJIOB 


KHHETHKA WH MEXAHH3M OKHCJIEHHS AJIKOPOJIEM 
MW AJIBAEFHOB AKTHBHbIM XJIOPOM 


B pa6Ootax MO KHH€THKe OKHCJICHHA AKTHBHbIM XJIOPOM ObIsIM NO CHX Nop 
MSYYCHbI Take ,Cyuan, Kora NpAMad peakUMA OKHCJeHHA CMMpPTOBOK MIM 
aJIbNerHAHOW TpyNIbl MOTa OCJIOXHKHATHCA MOOOUHBIMH PeaKILMAMH CoceHHX 
pPyHKUMH, BKNOVaA eHOmH3aMIO. Sto oTHOCIIT¢cA K ykKcyCHoMy aJbaerugy (), 
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Puc. 1. A — OxucneHue m-cybo6exsuoBoro avKorouA. 


1—A=0,2 M, C)=0,00697 M, pH 7,02; 2—A= 0,1 

M, Co=0,00697 M, pH 7,05. 5 — Oxucaenue m-cymbpobex- 

3ambyeruga. 1 — A —O0,1 M, Co= 0,00516 M, pH 10,75; 
2— A =0,05 M, Co= 0,00505 M, pH 10,80 


rIMKOJIeEBOMY aJlberuly u rnoKo3e (7), MoJOUHOM M Apyrum oKcuKuCJoTaM (°*). 
B HacToAlleM HCCJeqOBaHHH ObIJIH B3ATbI M-cyIbPOOeH3HJOBIM AaJKOTOJIb H 
m-cy MboOeH3asbAeruy, (B BUle HaTpWeBbIX COel), Kak CoeMHeEHHA, KOTO- 
pble JlaioT BO3MO%KHOCTb HaGJOLaTb B YMCTOM Bfle PeakUMIO OKHCJICHMA CIMP- 
TOBOH JIM aslberuquol rpynmbl AaKTMBHbIM XJIOPOM B BOHbIX PpacTBOpaXx. 

Oxucnenuune MCcYHbPoOeH3SHAOBOTO aa K OT O JA. 
[peqpaputenbuo Obislo ycTaHoBseHO, YTO MpH OovbuloM u3ObITKe Cysbpoa- 
KOFOJIA MOXKHO He YYHTHIBATh He3HAUHTeJIbHbI PaCXOJ aKTHBHOLO XJIOpa Ha BTO- 
PHUHYIO peaKUMIO OKHCJeHHA OOPasOBaBlleroca adibAerusla. 

IIpu nocrosuHom 3HayeHuu pH u Oombulom u36bITKe M-Cy IibpoGeHSHJOBOTO 
auIKOFOUA MayeHHe THTpa akTuBHOrO XJiopa (C) B mpucyTcTBUM OydepHOH CouH 
cileyeT MOHOMOJIeKYJAPHOMY KMHeTHYeCKOMY YPaBHeHHIO, YTO AeMOHCTPU- 
pyer slorapudMuueckasa anamoptosa (puc. 1A). C pyro cTOpoubl, CKOpocTb 
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peaKILHH OKa3bIBaeTCA MONTH TOUHO’ MpONOPHMOHABHOH KOHILeHTPallMH CyJIb- 
tboasIKorovIA MB OOUeM pH MocToAHHOM pH BpipaxkaeTcA ypaBHeHHem: 


dC 
—{ = k, AC (1) 
re A — KoHWeHTpallua aukorouaA, C — KOHIeHTpalldA AKTHBHOTO XJlopa. 
3aBHCHMOCTb CKOpocTH peak OT pH MoxkHo MpocJleAUTb MO puc. 2, re mpo-- 
THB 3HaueHua pH. oTwoxKenb! 3HaveHHA 7/2, T. e. BPeMeHa NayeHHA KOHILeH- 
Tpal aKTHBHOFO XJlIOpa HamOJOBHHY. t/2 BbIYHCeHbI U3 3HayveHHH k, NO Pop- 
mMysie: t/2 = 0,693/k.. : 

MakcumyMbi W MAHMMYMbI Ha STOM KPHBOH CBAZAHbI B NepBy!O OYeEpelb C CO-> 
CTaBOM paCTBOpOB aKTMBHOrO xsiopa. Maxcumym ckopoctu mpH pH O0—2 mpxi 
oOaBkaxX CoJAHOH KUCJOTHI OTBeEYaeT COCTOAHHIO AKTHBHOTO XJIopa B qopMe} 
Cl,. C MoMOULbIO’ KOHCTAHTHI THAPOJH3a | 
aKTHBHOrO XJIOpa MOXKHO YCTaHOBHTb,, 
yTo yxe B 0,1 M consaHoh KkucsoTe: 
ocTaeTca OYeHb MaJIO CBOOOAHOH HOC, 
160 ; WM JlaJibHelilee yBesIM4YeHHe KOHUWeHTpa- 

J uM HCl nour He W3MeHAeT KOHILeH-; 

Tpauun Cly. B pesybTaTe HM BeJIHYHHa} 

120 t/2 ocTaeTcA NoctosAHHOM npu pH < 1., 
TakuM o0pasoM, He Nod vlexKHT COMHEHHI, | 

<< UTO BCHJIbHO KHCJION OOaCTH AKTHBHBIM} 
80 areHTOM OKHCJIeHHA M-CysIbtpo6eH3HJIO-: 
BOrO aJIKOFOJIA sABJIAeTCA MOJIeKYIAp-; 

HbIM XJIOp. | 
40 B o6macra pH > 2,5 cKopoctb pe- 

2 aKUHH ObICTpO YMeHbIilaeTCA C POcTOM: 

pH u mpoxoxuT yepes MHHHMYM py 

0 > 4 § 8 1p. PH oxono 4. Touka Munumyma cooTBet- 

oH : CTBYeT IIPHOJIM3HTeJIBHO COCTOAHHIO ak 

THBHOPO XJlOpa B BUe cBo6oAHOK HOC) 

Puc. 2. 3aBucuMocTb CKOPpOCTH OKHCJICHHA OTHOCHTeJIbHO Maula AKTHBHOCTb 3TOr: 

mM-cyabpo6eH3uoBporo aKoroma (/) 4 . 

M-cyibpobensambgeruga (2) ot pH areHTa H3BeCcTHAa UH AMA ApyrHx peakilur 
aKTHBHOrO xsopa (* 4). 

IIpu tambuelitiem noppiwennn pH cKopocTb okuCJIeHHA m-cy Ib*poben3uJc-4 
BOrO aJIKOrOJIA BO3PacTaeT, OCTHraeT HOBOrO MakcHMyMa pu pH okouo 7,6 
HW 3aTeM CHOBa MajaeT, CTaHOBACh COBCeM MaJioH mpH pH > 10. Mexzy tem, 
B pacTBOpaX aKTHBHOrO XJlopa KoHWeHTpalua HOC! HenpeppiBpuo yMenbillaetcs 
c poctom pH spite 5 3a cueT mepexoga HOC! B OCI (*), B coorBercTBuH c ops 
My JIOH : 


EG 
BOGIES PEP 2 


200 


re Kac— KOHCTaHTA S/IeEKTPOJHTHYeCKON AuccomHalun HOCI, papnasn4,!-10*(?)) 

TunoxJIopHT-HoH He Croco6eH, OYeBHAHO, OKHCJIATb CysbcoasIKOrOJIb, Tak 
KaK B CHJIbHO IeOuHON Cpesle OKUCJIeHMe He Her. CleoBaTesbHO, Ip cpeqnu 
3HaueHHAX PH HenocpeACTBeHHbIM HJM MpOMexXYTOUHBIM areHTOM see | 
ABJIACTCA XJIOPHOBATHCTaA KuCsIOTa. BMecTe C 3THM BbIBOJOM Halo NPHHATh, UTC 
rHAPOKCHJI-HOH H aHHOHbI Oy*epHbIX COJleH OKa3bIBalOT KaTaJIMTHYeCKOe Jeli! 
cTBHe Ha peakitH1io HOC! c cysbcoasmKoroviem. 

EcaiM KOHCTaHTbI CKOPOCTH OTHECTH K KOHIeHTpallHH CBOOOAHON xJOpHo! 
BaTHCTOM KHCJIOTbI H CBA3ZATb C AaKTHBHOCTbIO OH-nona aon- HM KOHNMeHTpalnel 
anvona Oydepxnoit conn [An], ro B nuTepBasle pH or 420 10 ckopoctTh peaKunt 
MOXeT ObITb BbIpax%KeHa YPaBHeHHem: 


dC 0 An OH 0,75 | 
— 9p = hq A [HOCI]+ &,"A [HOCI]-[An] + &3" A [HOCK] a7? (2) 


rae k? = 2,2-10°3; kit = 0,0234 aaa atlerat-vona, 0,245 ana rukpodocdat} 
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} 


HOHa, OKOIO 0 Ant KapOonat-nona; ROH = 1,3.10%. Bce — B Mosmax Ha JIMTp 
B MHHYTYy. xz 

_ Hanupie naliMx onbiToB MpHBesenbi B u3sBIeueHMH B Taba. 1, Ne yKa3aHbl 
SKCNePHMeHTaJIbHble 3HAYeHHA ky, B CPaBHeHHu c ky, BIMMCJICHHBIMH C HoO- 
MOLIbIO KOHCTaHT ky ypaBHenus (2). Moxkxo BuyeTb, 4TO onbITHbIe M paccuntan- 
Hble KOHCTaHTHI yOBJIeTBOpH- 

TEJIbHO CXOAATCA Ha 3HAUHTeIb- TaOauua 1 
HOM WuTepBavie pH. aaa ; 
| HanOovlee BeposTHEIM Mexa- 10°C | A. | 40*[An] | 410° ke 10° h; 
HH3MOM peaKkIHH HaM MpescTaB- PH | moapla| Monin] Moab|at oxen. | 0" Meld pia, 
MACTCH M€XaHu3M, Ipelox%KeH- 
HbIH paHee JIA peakUM OKHC- 
leHna OKCHCOeIMHeHUIt (). Mp m-Cynppo6eH3in0BHH anKoroms, 30° 


MolaraeM, YTO OKMCeHHe aN- 4.05) 4,17; 0,2 | And | 3.5] 3.5] 34 
XOFOJIA UeT yepes cTamuio o6- 4,70/ 4,14] 0,2 | An 15 | 6,0] 6,0] 5,9 
Da30BaHHA 9Hpa XJOPHOBa- te oe) a hee a tee 8,3 
ru i : ) , ’ ; : 13,0 
Meee Ott. 7,02.,|.6,97.|.0,20,) 26, -)18,3 1.26, 211 20,3 
Oa mae act tebe catinet et 
— CH,OCI + H,0 (I) - 7,54 | 4,50 | 0,4 8 | 23,0 | 53,6 | 21,6 
uw be Se ASA I oa yi 9,0 13,3-102) 9,4 
per — CH,OCI + OH -> Ar-CHO+ ° 9’g5 |'4’95 | o’088| y 10 | 5.9/17-102| 5.6 
4HEO.-- Ci- (IIa) 12,85 | 4,14 | 0,2 ae 1,4 |3,2-105} 1,0 
Ar — CH,OCI + An-— Ar CHO + m-Cynmbpo6eH3anbgerug, 30° 
+ HAn-+ Cl- (116) LOA Wee tore den ik Ay 5 9,4 Sail a 
be He caiss || ls) 4] Oa Au 416 | 417 17 19,9 
CkopoctH oOeHxX peakuni 5,2 | 4,81/0,1 | An 20 | 16 | 16 | 18 
consmepuMel. IIpx uuskux pH 8.55 Bet Me ead ec res re 
)6pazoBaHHe spupa MpoxoluT 7°45 | 5/20 | 074 ou 30 64.8 | 30° 
JbICTPO HW CKOPOCTb peaKUHH JH- = g'9_ | 5°50 | 0.4 Y41 137° 19.408) 35 
MMTHPyeTCA CKOpocThio passio- 9,9 | 4,80]0,05| Y5 | 37 (12-103) 35 
KeHHA, KoTOpad Bospactaer 10,75 | 5,16 | 0,1 Y9 | 36 83-108) 35 
: P 10,8 5, Osy |) O05 WEY) 36 94-108} 36 
> YBeJIMYeHHeEM KOHIEHTPalMH j5’95 | 5’ a0 | 9’ 05 ne 34 | 4.407] 34 


ocHoBaHHA. IIpu Bpicokux pH 
SKOPOCTb OKHCJIEHHA ompeyle- : IIpumeuaune. [An] — konllentpalua Oydep- 
MeTca cTalueli o6pa3oBpanua 40H Comm, Au — alleTaT-HoH, Bee RAED AT eRe 
aNIKHITHuNoOXxsoputa. Hanoxwe- Y—xap6onat; ky —KOHCTaHTa ypaBHeHua — Sf 
MMe ckopocte craquh Tull — ka AC; kg — Ta Ke KOHCTAHTa B MepecueTe Ha KOH- 
3bI3bIBaeT MOABJIEHHe MAKCHMY- wexntpanuro HOC]. 

fa CKopocTu mpu pH oxono 7,5. 

Tunore3a 9Ta HOCHT Ka¥eCTBeHHbIM XapakTep, Tak KaK MaTeMAaTHYeCKasA 0O- 
yaGOTKAa pe8YJIbTATOB 3aTPYMHUTeIbHa. OfHako B NoTBepxKleHHe ee MOKeT 
BITb PHBeMeHa aHaJIOrHA C OKMCeEHHeM aJIKOrOJIeH APyTHMM OKHCJIMTeIAMH, 
iallpuMep, XPpOMOBOH KHCAOTOH UNM MepcybtbaTaMu, Korya Toe oOpasyiorca 
IPOMEXKYTOUHIe SPUpbI COOTBeTCTBYIOWWMX KUCJOT (°, *). 

Oxucneuue mcynpbhvoOeH3anbLerufsa. Ckopoctb okucie- 
(MA M-cyNbPoOeH3abAerua pu nocrosnHoM pH u us6biTKe alblerufa BbIpa- 
KaeCTCH MOHOMOJIEKYJIAPHBIM ypaBHeHvem (cm. puc. | 5). ; 

3aBucuMocTb CKopocTH okucJleHHa or pH B MpucyrcTBuM OydepHou cmecu 
IpefictaBsiena Ha puc. 2 (kpuBasa 2). MoxHo BHeTb, YTO B KUCJON OOWacTH pH 
9H of 0 go 5 KpuBasd MOBTOpAeT XOK KPHBOM MIA mM-cCyb—OOeHSHOBOTO aJIKO- 
‘oa. B CHbHO KUCION OOacTH OKUCJIeHHe UAeT Yepe3s MOJeKYJIAPHBIN XJIOP, 
1 CBOOOMHAA XJOPHOBATHCTAA KHCOTAa ABJAeTCA CIAObIM OKMCJIMTEJIbHBIM areH- 
‘om. Ilocnme pH okouio 4 cKopocTb peakItuM CHaYaJia HapactaeT, HO, B OTJIMUHE 
YT OKHCJICHUA aKOFOJIA, He MpOXOMHT Yepes MAKCHMYM, a MOCTHTAaeT NOCTOAH- 
loro 3HaveHUA, KOTOpoe He H3MeHAeTCA B HHTepBasle pH or 8 xo 13. Kak H B 
yuae M-cy IbPoOeH3UJIOBOFO aJIKOTOJIA, AHMOHDI Coven 6ycepHou cMecH KaTa- 


IH3HPYIOT peakI{Hto. 
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O6ulee KHHeTHYeCKOe Y paBHeHHe peakWHH MOxXeT ObITb LaHo B BH Je: 


—e = k® A [HOCI] + kA" A [HOCI] [An] + £2" A [HOCI] ayy: (3) 
Snecb ko = 7-107; kA" = 0,053 Ama alleTat-Hona, 0,25 aaa cTaat-HoHa, 
0,43 ia rugpodocpat-nona; kW = 7,6-10*. Egmunitbl — Mouu Ha J1MTp 
B MHHYTy (cM. Ta6w. 1). 

Ypasueuue (3) H KpHBaxd 3aBMCHMOCTH CKOpocTH OT pH HaxoAAT OObACHEHHE 
B MpecTaBseHHH, YTO peaKUHA MpOXOAMT Mo CxeMe: 


O GI O 


I | | 
Ar—C+H > O—H- Ar—C+H,0 +4 Cl- 


Hé- OH 


OH-voH MoxerT ObITh 3aMeCHeH MOJIeKyJIOH BOAbI HJIH AHHOHOM CJ1aObIX KH- 
cnoT. Peakilua Yepes THAPOKCHJI-HOH HaxXOQUT aHaJorHio c peakivet Kannn- 
apo, C TOH TOMbKO pasHHeH, YTO aKIeNTOPOM BOMOpOa ABMAeTCA MOJIeKY Ja) 
XJIOPHOBaTHCTOH KHCJIOTHI. | 

Ilpu oKHCeHHH aKTHBHBIM XJIOPoM Mapa- M OpTo-cytb:PoGeHsabAeruNos } 
COXPaHAIOTCA Te Ke KHHeTHYeCKHe 3aBUCHMOCTH, UTO H iA MeTa-H30Mepa. Ilapa-> 
H30Mep B OMMHAKOBbIX YCJOBMAX OMbITa OKUCJIAeTCA B 1,2 pa3a OblcTpee, a OPTO-| 
u30Mep — B 5—7 pa3 MejleHHee, YeM MeTa-cybdoOeH3abAeruy. 


IKcnepHMeHTAaAIbHbE Jig sls } 


m-Cy tbOSCHSHJIOBbIM aJIKOTOJIb Obi MOJY4eH BOCCTaHOBJIeHHeM M-OeHsasib-} 
Neruicyabokucioro HaTpHA BOOpOOM Ha IWaTHHOBOM KaTasM3aTope (°). 
M-Beu3aJibAeruacysbpouaT MoyyascaA cyJb*pMpoBaHveM Oen3ablerusa oe 
ymMom (°). Harpvesble CoM MoJIYYeHHbIX CyJIbPOKUCJOT OUNLLaIHCb MHOTOKparT- 
HbIMH MepeKpHCTaJJM3alHAMM 3 BOAbI M cnupTa. 

CmMecH C aKTHBHbIM XJIOPOM COCTaBJIAJIMCb B 3a4epHeHHOH KoOe, Kya Mu- 
NeTKaMU CJIMBaJIM HarpeTbie B TepMocTaTe o 30--0,05° pacrBopbl KOMMOHeHTOB 
IIpo6bt orOupasincb Mp NOMOULM MHMeTKM C MOCTOAHHBIM ypoBHem (7). AKTHB- 
HBIM XJIOp onpefeAsicA HodoMeTpuyecku, pH cmecu — morenlMomMeTpuuecku 
C MOMOLLbIO CTEKJIAHHOFO 9JIeKTpOAa C TOUHOCTHIO Jo 0,05. Peakwua B CouAHO- 
KHCJOM cCpee MpoBOAMacb B Clel\MalbHOM MpHWOope, alouleM BO3MO2KHOCTB: 
usOexKaTb yJleTyYHBaHHA XJiopa. LlonpaBka Ha CaMopa3ioxKeHMe THNMOXJOpHuTa 
He BBOJMJlaCb BBHY ee MaJio BewHuMHbI (?). | 


KuesckHit MOMTeXHHYeCKHM MHCTHTYT, Tlocry mao 
VuctutyT opranuyeckol XumMHu 10 XI 1957 
Axajemunu Hayk YCCP 
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TPEOXHMH A 


Bb. K. MPOWJIAKOB 


BAHAJMM B HE®TECOJEP)KAUIMX KAPBOHATHDbIX MNOPOJAX 
MAJIEOTEHA CEBEPHOM ®EPrAHbI 


(I]pedcmaéaexo akademuxom C. H. Muponossim 23 1X 1957) 


B HacTosileli cTaTbe 3aTPOHYTHI BOMPOCbI, KaCalouMecA ocoSeHHOCTeli pac- 
MpocTpaHenHA BaHaqHA WH NoBeweHHA efo pu Mpoleccax amMrene3a B Hedre- 
)CodepKallHX KapOonaTHbIX Noposax. Matepuasom AA HacToaulel pa6orel mo- 
CJY2KHJIM JaHHble, COOpaHHble Np u3yyenHu VII nedrenocnoro maacta asaii- 
ckoro Apyca NaJleOreHOBbIX OTJIOXKeHHH pxAya palionoB CepepHoh Meprann. 

Hsyuenuio nosBepraucb oOpasiibl Nopod, HaXOMMBUIMXCA B pa3JINUHbIXx 
reoJIOPH4eCKHX YCJIOBUAX. OOpasitbl, oTOOpaHuble B OOHAKeHUAX MU OIM3 DHeBHOL 
MOBe€PXHOCTH H3 CKBaXKHH, MOKa3bIBalOT, YTO MOPOsb 3ecb B 3HaUHTeMbHOM 
CTenMeHH 3aTPOHYTbI MpolleccaMH OKHCJIeHHaA. Onn coflepKaT He3HayHTe/bHOe 
KOJIMYeCTBO OpraHHyecKkoro yrviepoga (0,01—0,03%), smumeHbI cysmbcduqHOu 
Cepbl HW BCJIeACTBHe HaXOXKeHHA *KeJle3a BOKHCHOH CbopMe HMeloT Oypyto HJIH Ce- 
POBaTO-poso0By!0 OKpacky. O cylecTBOBaBlllelH paHee B 3THX MYHKTAX BOCCTA- 
HOBHTeJIbHOH OOCTaHOBKe CBHJeTeJIbCTBYIOT JIHIUb MCeBoMopdo3bl JIHMOHUTA 
‘MO MIMpHTy H OTJeJIbHble Y4aCTKH elle He OKHCJIeEHHBIX Nopoy. Ilopogp, ylaseu- 
Hble OT JHEBHOH MOBePpXHOCTH, B MeHbIUeH CTeMeHH 3aTPOHYTHI MpoWeccaMH OKHC- 
JeHHA. Onn OObINHO OKpalleHbl B CepbIH HJM TeMHO-CepbIli WBeT H CoJepxKarT 
MHOra B 3HaUHTeJIbHEIX KOJIMYeCTBaX OpraHMyecKoe BelllecTBo (10 0,29%) 
M cyJbPuyp. Banatul npucytcTByeT B OOeHX pa3HOCcTAX Mopo. Comep2xanne 
ero coctaBiser 5-104 — 4-10 2%, uTo TuNHYHO JIA M3BeCTHAKOB, OHAKO 
B psfle MYHKTOB KOJIMYeCTBO 3JIEMeHTa CHJIbHO MOBbILWeHO, AOCTHradA COTbIX, 
a B OTJeJIbHbIX OOpa3silax — JlecATbIX JOJleH MpoueHTa. 

Takoe pe3Koe MOBBILIeHHe COepKaHuA BaHawuA HaGsOMaeTCA TOJbKO B OO- 
pa3uax, oTOOpaHHbIX B MYHKTaX, COOTBETCTBYIOIWHX TpHOpexkHOMy yuacTKy 
MasleoOacceiina, Maseoreorpacduyeckue UM (pallMasbHble CXeMbI KOTOpOro ObIIH 
laubl B psye pa6or O. C. Basosa (*), A. M. Ta6punpana (°) wu ap. 

Kak H3BeCTHO, MpHCyTCTBHe BaHaMA B OCAOUHBIX NopofaxX HeEKOTOPble HC- 
cnefopatesn (4, °) cBa3biBaloT C OOJIOMOUHBIM MaTepHaJioM H rivnHamsH. B onucpi- 
BaeMbIX H3BeCTHAKAX CBA3H MexKy Cofep*KaHHeM BaHayMA B Mopose HU Co- 
Jlep2KaHHeM OTJeJbHBIX (PpakIM HepaCTBOPUMOTO OCTATKAa YCTAHOBJICHO He Obl. 

Bosiee OTUeTIMBaA CBASb HaMedaeTCA Me?KAy BaHalveM, C OMHOH CTOPOHH, 
cyJbuAHO cepoi Hu opraHHuecKuM BelllecTBomM —c pyro. B cepoluBeTHbIx 
‘mopowax yBeJM4eHHe KOJIMYeCTBa OAHOTO U3 3THX KOMMOHEHTOB OObIUHO Compo- 
BOMK[aeTCA MOBbILICHHeM KOJIMUeECTBA OCTAJIbHbIX, H HaoOopor. 

B cHJIbHO OKHCeHHBIX noposlax, OypbIx HW pOSOBbIX (JIMIeHHEIX OATYMOB), 
CBA3b BaHaJuA Cc Cepoli M yruepofom He OOHapyxuBaetca. OlllyilaeTCA peskoe 
prouvxKeHne coflepxKaHua NocwieqHux. BanawuH B JaHHbIX YyCJIOBHAX OKAa3bl- 
“BaeTca Goslee YCTOHUMBBIM (XOTA HM OH, KaK Oy/leT NoKa3aHo HHXKe, yyacTByeT 
'Bipollecce Murpal{uy). 
| BuilecKa3aHHoe ussIocTpupyerca YrpaduKoM, MpuBesenHbIM Ha puc. |. 
B nogO6HbIX B3aMMOOTHOMIeHHAX HaXOMHTCA BaHawuH UM C OpraHHuecKuM yriie- 
-poJloM (COOTBeTCTBEHHO B CepOlUBeTHbIX H CHJIbHO OKHCJICHHBIX nopoyax). ae 

Ha cBa3b BaHalua Cc Cepoli yKa3bIBaslocb pAJoM uccJiexoBatereh (’, 3 
‘ofHaKO Mpupoa 2TUX CBA3ZeH B pe ClyyaeB (KaK H B JlaHHOM) HelocTaTOuHO 
‘scua. HecomHenHo, 4TO B ONHCbIBaeMbIX MOpofaxX 3HayHTe/bHaA YaCTb CyIbDUl- 
HOM Cepbl XMMHUeCKH CBA3aHa C *Kee3OM, KOTOPOe KOJIMYeECTBEHHO BCera Npe- 
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oOulalaeT Ha BaHasvem. Ocratoulelca mocJie MepecueTa Ha MHPHT Cepbl ABHO) 
HeMOcTaTOUHO JWI CBA3M BCero BaHaluaA B CyJbcpHA. ITO HaBOAHT Ha MBICJIb) 
O TOM, UTO COCAMHeHHA BaHaMA B BOCCTAHOBUTebHOM OOCTAHOBKEe ABJIAIOTCA | 
JIMIUb CNYTHUKaMH cysbdpuoB. Bo3sMoxKHO, YTO HeKOTOPad YaCTb BaHalMs CBA- 
3aHa C MMpHTOM, Kak 3TO oTMedalocb Hbioxay30M, HM HaXOAMTCA B HEM B TOH-) 
KOpaCcCeAHHOM COCTOAHHH. 

Jina BHIACHeHMA MOBeeHHA BaHalHA B NepHo sMMreHesa Obl MpoaHaJH- 
3HpOBaHbI Moposbl WH Apenupyroule: 
05 HX Mow3emuble Bos. IlocteqHHe, Co-> 
rylacHo H3BecTHOH KJlaccHpuKalluu 
B. A. CymMHa, OTHOCATCH K CYJIb-} 
(baTHo-HaTpHeBomMy THNMy, Tlpynie: 
CyuIb(baTHbIX BOA, Klaccy S;, KaJIb-) 
WHeBol Mosrpynne. | 

AnasMTHyecKHe JaHHble, MpHBe-> 
JeHHbIe B TaOu. 1, NOoKa3bIBaIoT, uTO) 
B CepOUBeTHBIX KapOoHaTHbIX nopo- | 


] 


jax BaHaduH KOHIeHTpHpyeTcA Ha) 
WyTAX MurpaluH BOA—B CTHJIOJIN- | 
TOBbIX IBaX H TPpellHHaX BMecTe Cc 
igi TIMHHCTbIMM UaCTHUKaMH, MHPHToM, 
Pue. 1. Ppadux 3apucuMocTH MexKAy cofepxKa- OpraHH4ecKHM BeuleCTBOM H Oury- 
HHAMM BaHauA HW CybPHAHOH ceppr. /—ce- MaMH. B OKUCJIMTeJIbHbIX YCJIOBMAX, 
pple OOpasipl, 2 — Oypplre oOpa3uusr HaoOopoT, HaOsojaeTcA TMOHMKeHHE 
cofepxKaHuit BaHayWA Ha NyTAX JBH- 

*KEHHA =©TIOJSCMHbIX BO OTHOCHTebHO COsepxKaHuA B  Nopore. 
Tloq3emMuble BOJb, WHPKYJIMpyroulve Cpe OKHCJIEHHbIX H3BECTHAKOB BCe- 
ra colep2kaT BaHawul B KOJIM4eCTBe COTHIX HM THICHYHbIX oe Mpolenta 
Ha cyxoH octaTok (ta61. 2). B mpoTHBonosoxKHocTb 3TOoMy, B MpoOax BOMB, | 
oTOOpaHHbIx CpeQM CepoUBeTHBIX Mopol, BaHawquH OOHapy2KeH He Obl, XOTHA 
MHHepaJ3aluA STHX BOX Oblvia B 1,5—2 pasa Bbllle. 


Ss 


= rsx —s oy 


Ta6aunua 1 


Tlopoya Buy KonueHTpata 


Comep»xaHHe V 
B nopoge, % 

Cozepxanue V 
B KOHUCHTpa- 


Teh, 


99] Mspectuak oonmMToBEIit, 6uTymu-|0,535 | TBepapi KepuTonoqobunml | 2,73 


HOSHbIM 6uTyM 
679 Vissectuak opraxorenxo-wam- |0,0045| To 2e 0, 462 | 
MOBbIii 
574) Wspectuak ceppili opraHorenHo-|(),000 | BemtectBo, sanovsiomee 
IU JAMMOBbI CTHJIOJIHTOBbIH LOB (),008 
584] To xe 0,161 | To xe 0,96 
10 | Uspecrusax cepoBaTo-pososbil |0 ,026 eles 0,004 
OpraHoreHHO- LI JIaMMOBBIit 
42 | Vispecrusk cepbii opraHoreHHo- {0,004 awd 0,022 
IU J1aMMOBbIit 
48 | To xe 0,000 ee 0,017 | 


TakuM oOpa30M, B 30He OKHCJICHHA BaHaHit BLIHOCHTCA H3 Topo, NpHyem 
B MepByt!0 O4epeb 3TO MPOHCXOAMT Ha NYTAX MHPpalluu NOA3eMHbIX BoA. Konueu- | 
Tpalldxt B BOCCTAHOBHTe/IbHOK OOcTaHOBKe MmpoucxoxuT mnpH aKTHB- | 
HOM Y4acTHH MOJ3eMHBIX BO, BblHOCAIMX CaCOs3. TpyyHo pacTBopH- 
Mble BelleCTBa Mopodbl, B TOM 4MCJIe COeAMHeHHA BaHalua, cysbduye 
M OpraHHdecKoe BelllecTBO MPH. 3TOM OCTAaIOTCA Ha MYTAX MUrpallun BOR, 6.13 
MeCTa Ne€pBOHAadaJIbHOFO HaXOM*KeEHHA, O YEM CBUACTEJIbCTBYIOT Pe3KO MOBDIILeH- | 
fible HX COMeprKaHHA B TpeukMHKaX M CTHVJIOJIMTOBbIX WIBaX HMeCHHO CpesM NOpos, 
OoraTbix 3THMM KOMMOHeHTamH. HecomueHHo, 4TO HeKOTOpaH YaCTb BaHadHA 
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y 


dak allJIMB . 
Bi Hn ak 3a CUeT peaKIHH BOCCTAHOBJIEHHA H3 NOAZeCMHbIX BOA. Bbowbily1o 
OM HrpaiwT pasJIMUHble OprannueckuHe BelllecTBa, B UaCTHOCTH On- 


TYMbI. O B 
y JMAHHM MocJeqHUX Ha pacipefelenhe BaHaquaA B Mopokax yKas3bl- 


Puc. 2. Kpuctaiaukn BaHaguiicofepxamlero MUHepada (YepHoe) B 3aTBep- 
nepuiem OuTyMe (cepoe). 510x 


MHKa B OpfaHOreHHO-LlaMMOBOM H3BeCTHAKE, 3anOJIHeHHaa 
TBEPAbIM KepHTONOLOOHbIM 6uTymMom. Ha KOHTaKTe MexX]y nopogor u OuTy- 
MaMH — BbIJe@eHHA CYIbPUAOB U coequHeHHit BaHafua (YepHoe). 56 X 


Puc. 3. Tpem, 


(, 5, 7), B omncbiBaeMbIx Mopofax BbICOKHE KOHIeHTpa- 
ILMV 9JleMeHTa ONpesleJIeHbI B 3aTBEPAeBLUIUX 6uTYMax THIa KepHTOB (o6paseu Ne99). 
IIpH MUKpocKoNWyecKoM H3y4eHHH 9STOTO oOpasiia B macce OWTyMAa OblJIM 


oOHapyxKeHbl YepHble HrosMbuaTble KPHCTAaINKH (puc. 2), cofepxKalllMe Bala- 
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BaJIOCb PATOM aBTOPOB 


uli (Melano-BaHaguT?). Kpome Toro, Bana COBMeCTHO C cyJbcuaMu YacTo — 
oOHapyKMBaeTcA Ha KOHTaKTe MexKly CTeHKaMH TpeUMHOK H OMTYMaMH, HX 
3anOJHAIOULHMH (puc. 3). B xH_KHX OMTyMaX BaHaHH HaXxOJMTCA B pacceAH- 
HOM COCTOAHHM H MpHCyTCTBYeT B He3Ha¥HTeJbHBIX KOJIMYECTBAX (AO MeCsITbIX 
Jouel mpoweuta B 30/IbHOH uacTH OuTyMa). OTH ONTyMbI, KOHeYHO, He MOrVIM 
ABHTbCA OCHOBHBIM MCTOUHHKOM BaHauA Bopofse. B noJIHOM COOTBeTCTBHH 
¢ oMyOJIMKOBaHHbIMH JaHHbimu (1, °) BaHaquH BCTpeyaeTcA NpeHMylleCTBeEHHO 
COBMeCTHO C OHTYMaMH, OoraTbIMH 
CMOJIMCTO-ac(baJIbTeHOBbIMH = KOMIIO- 
HeHTaMH. C leJIblO BbIMCHeHHA KO- 
JIMYeCTBEHHBIX COOTHOWIeHHH MexkLy 
BaHawueM HM OnTyYMaMH Takoro THA 
(MbI HX Ha3bIBaeM BTOPHUHBIMH, TaK 
KaK OHH pacioslaraioTca mpeHMylle- 
CTBeEHHO HO TpelllHHaM) B psxze o6- 
pa3iloB ObIIM olpeseseHbl Cosep2a- 
HHA OOOMX KOMNOHEHTOB (BaHayqusa — 
CHeKTpaJIbHbIM MeTOJOM, OXTYMOB — 
JIOMUHeCICHTHBIM). Pe3yJIbTaTbl aHa- 
JH30B MpHBOAATCA B Bue rpaduka 
(puc. 4). Pacnojiomenve To¥eK Ha 
rpaduke NoKa3blBaeT, YTO COOTHOLIEe- 
HHA MexK]ly BaHaweM HU 6uTyMamu Puc. 4. Tpacbuk 3aBpucumMocTH MexKAYy cofep- 
MOryT ObITb CaMbIMU pa3JIMUHbIMH. 7KAHHAMH BaHayuA HU 6uTyMoB 
Heub3s, oJHaKO, He 3aMeTHTb H He- 

KOTOPOH 3aKOHOMePHOCTH B pa3MeLeHHH OOpasiloB: BCe OHH pacnovlararorTcs 
B HM2KHeM [IpaBOM MOJle; KpoMe Toro, BbICOKHe Cofep2xKaHHA BaHalusA OTMe- 
YalOTCA TOJIbKO IPH BICOKOM COJep2xXaHHu OUTYMOB, IPH HH3KOM Ke Cojep2xKa- 


y 
0 
ST 


Umy M6! 


TaOunua 2 


CoyepkaHue 
Muvepasmsa- | pananua Bp % 


WHA Br| at Ha Cyx. 
ocTaTOK * 
IIpo6pr Bogbr, oTOOpaHHbie H3 He-| WNe 1 3,48 0,000 
OKHCJICHHBIX (CepOUBeTHHIX) nopogz | Ne 2 DAS 0,000 
IIpo6tr Bogbl, oroOpaHHple H3 oKHc-| Ne 3 Znlo Ass 
JICHHBIX TIOpoy Ne 4 135 n-10-3 
Ne 5 He onp. n-10-2 


* Tlo aHHbIM CieKTpa/IbHOrO aHaH3a. 


HHM MoOCJIeMHHX HaOJNOMaoTCA TOJIbKO HH3KHe CoJepxKanna BaHawua. Anawn- 
SHpyH YCJOBHUA 3aJlefaHuA Mopof, BOSMOxKHOe HalipaBseHve MUrpallun wv 
(bopMbI HaxoxeHHA OMTYMOB HM BaHalMA, a Tak2xe OCOOeHHOCTH pa3MelleHusA 
oOpa3ioB Ha rpaduke, HeTpyHO 3aMeTHTb, YTO CoepKanve BaHauA B Noposax 
B 3HAUHTeJIbHOM CTeMeHH 3aBHCHT OT KOJIMYecTBa OuTyMoB. Ha6.mosaroulnecs 
HH3KHe COJep%KaHHA MPH BbICOKOM COJepKaHhu OHTYMOB MOPyT ObITb OObACHEHBI 
HeECKOJIBKHMH MpHYMHaMH; OHO H3 OCHOBHBIX, MO-BHJHMOMY, ABJIAeTCH OTCYT- 
CTBHE COINPHKOCHOBeHHA OHTYMOB C IJIaCTOBbIMH BOaMH, HeCYULMMH BaHaluii. 


Mockosckuh HeTAHOit MHCTUTYT Tloctynuso 
um. H. M. Ty6xuna 20 IX 1957 


UHMTMPOBAHHASA JIMTEPATYPA 


1A. Tl Buuyorpajos, COopx. Hemeranmuueckue ucKomaempie CCCP 943) a Once: 
Banos, A.M. Ta6puapsaun, WH. Il. 3y6on, A. M. Xytopos, Teonornueckoe 
CTPOCHHE H MepcneKTHBbI He*TeHOCHbIX palionos Cpeyneii Asuu, 1, 1947. % A.M.Ta6puap- 
aH, Tp. Mucr. reonoran AH YsCCP, s. | (1947). 43.A.O0ctTpoymos,O.M.Cuauna, 
TAH, 86, No 2 (1952). ® H. HW. Pom, JJAH, 51, Ne 1 (1946). *® H. M. Cor prauxio. Be 
H.T. BpogeKkas xu Ap., O6pasoBanne ocalKoB B COBPeMeHHbIX J\peBHUux Booemax, Han. 
AH CCCP, 1954. 7G. O. Argal1, Quart. Colorado School of Mines, 38, Ne 4 (1948). 
*G. W. Hodgson, Bull. Am. Ass. Petrol. Geol., 38, Ne 12 (1954). 
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Jlokzagn Akanqemun Hayk CCCP 
1958. Tom 119, Ni 4 


rEOXHMHA 


A. HW. CMHPHOB 


K BONPOCY O TEHE3HCE ®OC®OPKTOB 
(ITpedcmasaexo akademuxom H. C. Ilamcxum 6 XI 1957) 


HanOoslee mocuieqopatesbHyI0 WH OOOCHOBaHHYIO paspa6oTKy BOMpocoB re- 
e3uca cbocpopuToB MbI uMeeM B paGotax A. B. Ka3axkopa (}°). Ou cuntad, uTo: 
Obl ruyOOKUX YacTel OKeaHHuecKHX OacceliHoB, cosepxKauine > 300 mr/M? 
205, MpelcTapiaior coOok orpoMHblii pesepB pacTBOpeHHbIX (pocdbaToB, 3a 
4eT KOTOPbIX H (oOpMupyloTcaA MecTopoxseHuA cocdoputos. Ilpu nogHaTun 
THX BOA JOHHBIMH TeYeHHAMM K UWleIb()aM KOHTHHEHTOB, 3a CUeT YMeHbIIeCHHA 
apliMa/IbHoro JaBseHHA COz B Boze (uM Auddysuu ee B aTMocdepy), NOJKHbI 
eH30e%KHO BbillalaTb (ocdaTbl, TaK KaK B HOBOM U3HKO-XHMMYeCKON OG6cTa- 
OBKe BOJbI yxKe OyAyT «MepecbIULeHHbIMH» AA cpocdatos. A. B. Ka3aKkop oG6oc- 
OBbIBaJI 9TO 3aKJIIOUCHHe CBOHMM SKCICPHMeHTAaJIbHbIMM padoTaMH MO CHHTe3y 
ochaTOB KaJIbIMA, a TaK2%Ke TeOMOrHYeCKHMH UM OKeaHOrpaduyecKuMu JaH- 
pIMH. DocdatHoe BelllecTBO Bcex ocopuTos, mo MHeHuI0 Kasakosa, C/102%KeHO 
Bers (propanaTHTOM C KOJIJIOHAHO paCNbWIeHHbIM B HeM KaJIb- 

TOM. 
 B nocyieqHee BpeMA MOABHJICA PA paOot, B KOTOPbIX NoLBeprawTca KpHTH- 
2cKOMy pa3sO0py Te HJM HHbIe NowoxwKeHnaA runote3sbt A. B. Ka3axkopa. 
|. C. Watckui (") yKa3bilBaeT, 4TO, MO-BHMMOMYy, HMeeTCH PAN, HCTOUHHKOB. 
na POPMUPOBaHHA MOBbILUeHHbIX KOHWeHTpalnl P2Os He TObKO B PIyOMHHEIX, 
9 H B MOBEPXHOCTHBIX YaCTAX BO], MOPCKHX GOacceliHos. 

H. M. Crpaxos (°) cuntraer, uro runote3a A. B. Ka3akopa «...4MeeT BeECbMa 
SUM XapaKTep HM He COMpOBO*KMaeTcA MeTasIbHbIM pa3s6opomM (u3HKO-XHMHUe- 
<oH OOCTaHOBKH MH TpolleccoB HemocpecTBeHHO B paHoHe GocopuTHbIx mMo- 
2». Kpome Toro, HM OTMeuaeTCA, YTO aHHble O paBHOBeCHAX B CHcTemMe CaO — 
205 — HeO — F pas3pa6oranp A. B. Ka3aKosbiM B CJIMWIKOM OOmleH opme, 
WIMpOKHX HHTepBasax pH u KoHWeHTpalul CaO u PeOs. H. M. Crpaxos yxa- 
IBaeT Jlasiee, YTO JO CHX NOP HET elle YAOBJIETBOPHTebHOM CXeMbI OOPa3soBa- 
AA COBPeMeHHbIX CocPopHToOB. 

I. UW. Byuwmuckuii (°) ormeyaet, uTo pe3ymbratbt onpirop A. B. Kasakosa 
>) pacTBopumocTH cbocdaToB B JMCTHJJIMpOBaHHOH BOse, MPOBeeHHbIle B YCJIO- 
AAX, BECbMa JlaJIeKUX OT MPpHpoOAHOM OOcTaHOBKH, He ONpaBbIBaloT CeOA HU B 
PHMCHeHHH K MpeCHbIM BOJOeMaM, HH, TEM Ooslee, IPH OOBACHeHHU NMpolleccoB. 
octbaTOHaKONJIeHHA B COseHbIX OacceHHax. I. UW. Bywimuckuu noswemusupyert 
anee c A. B. Ka3aKkoBpiM Mo MOBoAy HHTepnpeTaluu HM OKeaHorpaduyeckHx 
TeosOrHuecKHX JaHHbIx. B3aMeH rvMmoTe3sbl O XMMHYECKOM OCaxKeHUH (pocda- 
3B M3 MOPCKON Bosh! BywiMHcKHu BLIABHTaeT NpesnosoxeHve 0 PopMHpoBaHHU 
ocbOpHTOB B rpyHTOBOH — HJIOBOH Bose 3a CUeT MHHePaM3alun OpranuyeckHXx 
‘TATKOB, MOPpeOeHHbIX B OCaKaX Ha MOPCKOM JHe. MocdaTHOe BelllecTBO doc- 
OpHTOB, MO MHeHHIO BylWMHCKOrO, COXKeHO ()paHKOHTOM HM KYPCKHTOM, KO- 
ple ABJIAIOTCA YrepocosepxKallMMM MMHepalaMu M3 TpyNNbl allaTHta. 

AxBTopoM HacTosiiero coobueHud c 1953 r. npoBogsuTcCA Unk padoT NO H3y- 
sHHIO MUHepasOrMH HM BOMpOCOB reHesuca PasHUHIX THNOB ocPopuTos. 

C ueibio u3yyeHHA paBHoBecuA cucTembl CaO — P.O; — H.O B nose co- 
‘aBa MOPCKOMi BOI, MbI BCe CBOH OMBITbI MPOBOAMIH Ha MOCTOAHHOM COJIEBOM 
oHe 3,5%, co3qaBaemom NaCl, u npH KonueHtpauuax CaO, peasbHo cytle- 
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| 
CTBYIOULHX B MOpCKOH Boye. Hanune tpona NaCl no3BouHJI0 HaM SS 
OT TIPHMeCHeHHA OUCHb HeyOOHbIX MH KamIpHSHbIX PCAKTHBOB, MPHMeH ABUIM XC? 
A. B. Ka3aKosbim, 1 3aMeHuTh Ca(OH), Ha CaCle, a H3PO, Ha Na,HPQ,. 
JeleHve TBepAOH da3sbl B 
JlOCb Ha WeHTpHdpyre, a mp) 
XHMHYeCKOM  aHaJIH3e 
IIPHMeCHAJIMCbh MAKPOXHMH4 
cKHe MeTOJbl. SOTO m03B 
JMJIO 3HAUHTeIbHO  ynp 
CTHTb TeXHHKY MpoBeeHu! 
3KCIEPHMeHTaJIbHbIX HCCI 
jopanul. Bowbpune (50 
100 1) O6bembI 2»KuKOcTe 
KOTOpble ObIJIH HeEOOXOJUME 
A. B. Kasaxosy (°) qa H 
KOIMJICHHA TBepAbIx (a3, \Obk 
JIM 3aMCHeHbI CTaHapTHblt 
o6bemom 0,5 1. B 9Tom cay 
yae oOecneuHBalacb xopai 
Wav H30IAWHA Mpo6 oT 3a 
rpASHeHHA rpHOKaMu Hu Oa 
Puc. 1. Cucrema CaO — P2O;— NaCl — H.O B xoopgu- TCPHAMH, BeCbMa HCKarKa 
natax pH —P,O; mpu 20°. / — coctaB paBHoBpecHoH WIerO Pe3YyJIbTaTbI B Onbirall 


*KULKON sasbl B MpOBeMeHHBIX OMbITax, 2 — cpewqHH coc- Ka3zaKoBa. 
TaB okeaHHuecKOH Bogbl, 3—TouKH onpToB A. B. B npopeyeHHplx onpita 


6 
Kasse es) OanaHc P,O; BO B3ATHIX 
NOMYYeHHEIX MpokyKTax OObIMHO KOMIeOasIcA B Mpesewax s- 7%, “TO c yueTO! 
3HAUHTeIbHOFO KOJIMYeCCTBA BXOMAMIHX B Hero OTCJIbHbIX OMpejleeHHul MoxK 
CUHTATb BMOMHeE YOBJIETBOPHTeJIbHbIM. 

OcHOBHbIe pe3ysIbTaTbl TpeX CepH OMBITOB, ABJIAIOULUXCA, MO CymlecTEB 
nopTopeduem onbitos A. B. Ka3aKopa, MpeycTaBsieHbl Ha puc. 1—3, u3 Koroppi 
BHHO, UTO pH OOOH nape meln 
BbIOPaHHbIX KOOPAMHaT Mpo- 10000 
BeJIeHHbIe OMbIThI mMepe- 
KPbIBaloT Houle COcTaBa OKe- 
aHHyecKOH BO, vero He 
6pi0 B onbirax A. B. Ka- 


3akoBa (°). | 
o 
ao 
wo 


mMef/n 
100.00 


1900 


XumMuyecKHe ahaJlu3bl 
TBepOH ca3bl MOKa3aJH, UTO 
BO BCeX OMbITaX H3 3THX 
cepHi OHA COCTOHT H3 rHJ- 
paTupoBaHHoro THApOKCHJI- ioe 
anatuta. ,Colep»KaHne BOJbI 
B BbIJe@IeHHOM Ha IleHTpH- 
cbyre ocajke coctaBuaineT 97— 
98%. OcHoBHasd Macca BOJIbI 
ylaisetca mpu 90—100°, Ho 
OKOHUATEJIbBHO BCA BOMa yla- 
JACTCA JIMIUb TIpu Ooslee BbI- 
COKHX TemMMepatTypax, Mo- 
pxaqKka 600—800°. 

Ilpu nmpoBpeyeHuu OpHeHTHPOBOUHbIX OMbITOB C YCJIOYKHEHHEM COeBOTO (por 
BbIACHMMOCb, 4YTO XHMMUeCKHH CocTaB TBepAOH (ha3sbl BeCbMa UYBCTBUTEJIbE 
pearupyer Ha MoaBjeHue B HKHAKOM tase PAA KOMIMOHEHTOB MOPCKOHM BOLI 
B yKPYyNHeHHBIX OMbITaX, NOCTABJICHHbIX C IeIbIO NOMYYeHHA SHAYMTCJIbHb 
KOJIMYeCTB TBepAO casbl, Obl MoMyYeH PAN, MHHePaJOB M3 PyNMbl alaTHT 
KOTOPbie BCTpeuatorca Tak%Ke HM B Pa3JIMYHbIX NPHPOMHbIX cboccbopntax. 
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Puc. 2. Cucrema CaO — P2Os— NaCl — H2O B Koo: 
munatax pH — CaO npu 20° (ycnosupie o6o3HayeHHA 
Ke, UTO Ha pxe. 1) 


Tuapokecuaanaturt CayP,O.,(OH),. Berpeuaerca B Be MeKHX 
KPHCTaWIMKOB BHYTpH Mop MosombcKux cochoputos. OOpasyer HenpepbIB- 
HbIM PA H3OMOpduBIX cmMecel c (bropamaTuToMm, cocTaBAIOUNX (bocdaTHoe Be- 
MECTBO HaTeCYHbIX (ocsopHTos. 
®ropamatTuT CayP,O.,F,. Kpome nareunbix docpoputTos, B Be 
M30MOP@HbIX CMecelt C KapOoHaTamaTuTOM, BXOAUT B CocTaB (pocdaTHOro Belle+ 
ceTBa cpoctoputoBp Kapa-Tay, 
XOMepCKMX H CocdaTHbIx paky- 
uieK M3 MecTopoxyeHui [Ipu- 
SaITHKH WH CHOnpcKon muart- 
popmpl. SBuseTcd OCHOBHBIM 
PocctbaTHbIM MHHepasiom Meta- 1000 


mMe/) 


10000 


MOPPH380BaHHEIX pocdopuros. oN ede 

| Kap6oHatTanaTutT ra as 
SecPTOpUCTHH, CayP;- 00 gut 
-CO.3(OH)3. B uuctom suze ‘ 75 
MMCeTCA TOJIbBKO B HeEKOTOPbIX & : 
6pasilax mofomecKux docho- AF X a0 
PHTOB. ‘ ; 

y Kap6oHatTanaTUT cig 
Prop ucrEh CaypP5COp3Fs3. No a9 

B uHcToM BHye BcTpeyaeTcA got ss lig LL SL 
TONbKO B coctharHsHpoBaHHoli / 0 100 a eh Ail okee. 


apepecuue. B Buse H30MOpHOoH Cad 


fon coctapa CayoP;CO23F 2 Puc. 3. Cuctema CaO — P20;— NaCl — H20 8 koop- 
-(OH) sBuasteTcd OCHOBHBIM (POC- — gyHarax CaO — POs npu 20° (ycaoBHble o6o3HayeHHA 
aTHbIM MHHeEpaJIOM XKeJIBAKO- Te 2»e, uTO Ha puc. 1) 
bIX (ocopuTos. 
Hatputicynabd@atanatuT CaNaP;SO,,F,. B Bue u30moppHbix 
cmeceli c KapOoHaTamaTuToM OOpa3yer (poctpaTHoe BelllecTBO Ce/IeyKCKUX (hoco- 
uros. Mmeerca pA WaHHbIX, YKa3bIBalOUlMX Ha ero MOCTOAHHOe MpHcyTcTBHe 
BO BCex (poctopuTax H3 rpynnbl 
| mefn TeppHreHHOKapOoHaTHEIx (op- 
4 9 ae ee mauui H.C. UWatexoro (’). 
° 3 Hamuuue Takoro Ooslbluoro 
KOJIMYeCTBa TBepJbIX (pas, KarK- 
° : JOH U3 KOTOPbIX COOTBeETCTBYeT 
| CBOA PaBHOBecHad %KuAKaA (pa- 
ee nea 3a, CHJIbHO YCNOXKHAeT H3y4e- 
e HHe cuctemMpbl CaO — P,O; — 
P H,O Ha (cone KOMMOHeHTOB 


: a MopcKoH Bodbl. B HacToattee 


0 1 2 3 4 me-3kb/n 
BPeMA 39TH HCCIeEOBaHHA ITIpo- 


HCO, 
JOJI2KAarOTCA. 
Puc. 4. Cucrema CaO — P,0;— CO,— NaCl — H2O BpegenHe B cuctemy COs, 
B kKoopfuHatax CO2— P20; mpu 20° MpH KOHCTAHTHBIX KOHILeCHTpa- 
uuax CaO, NaCl wu noctosn- 
Hom pH, cumbHo yBemuunBaet cofepxaHue PO; B paBHOBeCHOM *KUAKOH (pase, 
4TO BHAHO u3 pc. 4. Dro, no-BHAMMOMY, 3aBHCHT OT OOpasoBaHHA KOMIIeKC- 
Horo (pocparKapOoHaTHoro aHMoHa, COOTBeTCTBYyIOUero HOBO TBepfoH da- 
3e — KapOouatanatuty. MoxxHo flyMaTb, 4TO 9THM OOCTOATEbCTBOM H 
OObACHAIOTCA Pe3KO MOBbIMIeHHbIe KOHWeHTpalluu (poctpaToB B HJIOBbIX BOsaXx 
(2°, 11), re HMeeTCA O4eHb OOMbUIOe KOJIMYCCTBO YIJIeKHCJIOTEI. 

TakuM o6pa30M, MoayueHHbIe pe3yJIbTaTbl M3yyeHuA cucTembl CaO — 
P20s — H2O c BBeyeHHeM KOMMOHEHTOB MOPCKOM BObI NOKa3aJIH, UTO OKeaHH- 
geCKad Boa Kak B IyIyOOKHX, TaK M B MOBePXHOCTHBIX CBOHX YaCTAX BeCbMa™ 
OU3Ka K HacbluleHu10 tpoctbaramu. B coctaB bocdarHoro BeulecTBa cbocdbopxTOB 
BXOMUT pA cboctbaTHbix MHHepasoB M3 PpynMbl amatura, a PropamaTuT Kak Ta- 
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KOBOH He ABJIACTCA THMHUHbIM JIA OCHOBHOM Maccbl cocdopuTos. Ilostomy 
JalbHeliluee pasBuTHe TeopHu coccbopuToOOpa3s0BaHHA OJ2KHO OasHpOBaTbC# 
He TOJIbKO Ha BbIABJIGHHH FeOJIOTHYeCKHX 3aKOHOMepHOcTeH CopMMupoBaHUus 
MecTOpOoxKeHHH cboctpopuToB, HO HM B paBHOH Mepe Ha H3yYeHHH (PH3HKO-XHMH- 
yeCKHX TlapaMeTPpOB OOpa3s0BaHHA Pa3sJIMUHbIX PocaTHbIxX MHHepaJOB, Clarato- 
wAx docdopHtTH. 


TocylapcTBeHHbIt HayuwHO-HCCAeqOBAaTeIbCKHH Ilocrynusio 
HHCTHTYT POPHO-XHMHYECKOLO CbIPbA 5 X 1957 
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1 A.B. Ka3axkobs, COopH. XuMHuUeCKasd MpOMbILIJIeCHHOCTh B OopbOe 3a ypoxall, 1934. 
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Monnane AkawemMun nayr CCCP 
1958. Tom 119, Ne 4 


BHOXHMH fl 


A. C. KOHHKOBA, B. C. CYXAPEBA u M. Tf. KPHLLMAH 


K XAPAKTEPHCTHKE CHJIbI CBA3EH, OBPASYFOLNIUXCA 
IPH BKJIFOVEHHH AMHHOKHCJIOT B H30JIMPOBAHHbIE BEJIKH 


(ITpedcmaeaexno axademuxom JI. C. lmepu 14 V 1957) 


| B psxe cooOulenuit conocTaBAOcb TeYeHHe Mpollecca BKMOVeHHA CBOOOL- 
HbIX AMHHOKHCJOT B H30JIMpOBaHHble OeIKH H OeJIKM CJIOXKHEIX ONOMOrHYeCKHX 
rucTeM. Dolio ycTaHOBJIeHO, 4TO Mp BKJIOUeHHH CBOOOMHBIX AMMHOKHCJOT 
3 COcCTaB OeJKOB WeslOCTHOrO OpraHu3Ma, TKaHeBbIX Cpe30B, H30JIMPOBaHHbIX 
<eTOK, TOMOreHaTOB H YaCTeH KJIeTOK M@KAY BKJIOUMBINeMCA AMMHOKHMCJIOTO 
i Oe1KoM oOpa3yioTcA MenTHyHble H Apyrue cpa3u (}, *). 

IIpu ucceqoBaHuH Mepexofla CBOOOAHBIX AMHHOKHCJIOT B COCTaB H30JMpo- 
SaHHbIX OeKOB Take OblJio MocpeAcTBOM OOpa6oTKH HHHTHAPHHOM MoKa3aHo 
oO0pa3o0BaHle B Mpollecce 9TOH peaKIHH MenTHAHbIX cBa3eli (°, 4) H, Kpome Toro, 
CTaHOBJICHO MOJIOX%KeHHe HEKOTOPbIX BKJIKOUCHHbIX MeCYeCHbIX @MHHOKHCJIOT 
3 MeNTHAHbIX WenouKaX H30JIMpOBaHHbIX OeKOB MyTeM nosyuenua 2,4-qnHH- 
IrpotbeHunpousBolHbIx (°). Hapsany c stum pur (*), aaa uccweqopanusa mpo- 
ecca BKJIOYeHHA CBOOOAHOrO H3uHa Cl* B CocTaB H30JMpoBaHHOro H3 MeveHH 
COOTBeTCTBY1Ollero chepMeHTa, HCMOJb30BaJl MpHeM HenoJHOrO THApomu3a H 
BbIeH MenTHy, collepxallMH MeveHbIN JIM3HH; Oovlee eTabHbIe UCCeLOBa- 
HHA MoKa3aJIM, 4YTO B MeNTHAHOH cBA3H, OOpasyeMOl STOH AMMHOKHCJIOTON, 
yudacTByeT ee ¢-aMHHorpynna. 

B wacTosaileH paOote, mocpecTBoM MeTofla olpeesieHuA padWoakTHBHOCTH 
(OemKa B Mpollecce ero HeNOMHOrO FHAposM3a, JaHa XapaKTepHcTHKa CBAseH, 
oOpa3yiouuxca pu BK.WOYeHHM THpO3HHa-1-C!* nH ranunna-1-Cl*B H301MpoBaH- 
HbIM MbIWe4YHbIH OesoK — MHo3HH. IIpu 9TOM MbI HCXOJMJIM M3 TOFO, YTO eCJIH 
(Ip BKJNOYeHHH Me4eHOM AMHHOKHCJIOTHI B M30JINPpOBaHHble OesKH OOpasyt1oTca 
CBA3H, OTMM4HbIe OT OOpa30BaBLUMXCA MPH CHHTe3e efO B OPraHH3Me, TO NoTeps 
PpaJMoaKTHBHOCTH Mp HeMOJIHOM ruAposH3e GemKa, MeyeHHoro in vitro, He OyeT 
ICOOTBETCTBOBaTb HapaCTaHHIO OCTATOUHOTO a30TAa, a KPHBaA CHMKeHHA eFO CYM- 
‘MapHOlt pauoaKTMBHOCTH BO BpeMeHH OyfleT OTMMYATLCA OT TAKOBOH, MoJy4ato- 
MleficA MpW THApomH3e NenTHAHbIX CBA3eH aHaJOrM4HOrO OewKa, MeyeHHOrO 
lin vivo. 


IKcenepHMeHTaMbHAA YWACTH 


[laa nlosyueHusa MHO3HHa, MeyeHHoro in vivo, KpomMKaM BecoM 3—3,5 Kr 
‘Ha MpoTsxKennu 5 Aueli BBo,MM THposHH-Cl nau ramtyHu-C ns pacueta 0,5 
imCu apa pa3a B Jenb. Uepes 2 cyToK nocse NocequeH HHbEKIMM KPOJIMKH yOu- 
fBamucb. M3 MbIII BbI,eIAJICA TpHxKAbI NepeocaxkeHHbIli H OTeJIeHHbIM OT 
laKTHHa MeYeHBI MHO3HH, KOTOPbIM ocaxkasicA TpuxJOopyKcycHolw KUCJOTOH 
‘KOHe4HOH KOHMeHTpalun 5%, 3aTeM OTMbIBaJICA OT CBOOOAHOM palHoaMHHOKHC- 
‘OTL HM BbICYWMBaJICA Kak OObI4HO (‘). 

Jia woutyseHuA MHO3MHa, MeveHHOro in vitro, CBeXKeBLIeJICHHbIM U3 opra- 
\HH3Ma, TPHKIbI MepeocaxKJenublit M OTJeeHHbI OT AKTHHA MMO3HH MHKYyOUpo- 
Basica 2 uaca mpu 37° co cBoOofHOl MeveHoli aMHHOKUCAOTOH. C sTOM HesbiIo 
‘mvo3sun (80—90 mr Ha mpoOy) Momellasca B Ko/OE, Coxepxauyie no 100 Ma 
\6yepHoro pactBopa pH 7,5. Ko scem mpo6am oOaBsavica Tupo3suH-Cl4 
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wou rauunu-C!4 v3 pacuera 2,5\ p9kB/MJI ‘© pawMoakTHBHoCTbO 250 000 
500 000 umn/mMa-mun. Tlocaue unky6allMn Bce MpoObl OObeMHAJIMCh, HM B HUX 
TPUXJIOPyKcCyCHoll KUCJIOTOH ocaKamucb Oeiku. Ocakennble OeJIKH OT- 
MBIBaJIHCb HW BbICYINMBaJIMCb CoriacHo Mponucu (’). 

Tlonyyenupie TAKUM OOpa3oM Me¥yeHHble in vivo u in vitro OeKM NosBepra- 
JMCb UWLeOUHOMY HIM KucOTHOMy TrHAposusy B 6 N NaOH usu 6 N HCl B Te- 
yenne 72 vac. npu 40°. Ja rugposmns3a o6pruHo 6pasiocb 100 mr Mvo3HHa Ha MIpo- 
6y HW AoOaBsaJocb 5 MA UleOUH HIM KHCJIOTHI BbILWeyKa3aHHOH KOHIeHTpalluH. 
Yepes 0, 24, 48 u 72 uaca rugposn3sa MpoObl HeHTpaJIM30BaJIUCb Ha XOJON 
M B HUX TpHXJIOpyKCyCHOl KHMCJIOTOH ocaxkKaJINcb OeKH. B OeJIKax, OTMBITHI 
M BbICYINeHHbIX Kak OObIUHO, OMpefesAacb PpaqHOaKTHBHOCTb TOPILOBbIM CueT- 
qukom. IIpu sToM KBakpaTH4YHOe OTKJOHeEHHe He MpeBbliuasio 5%.. 

Hapsdy c 3THM B Te Ke CPOKH JIA CyYKMeHUA O CTeNeHH FHApoOJH3a MHO3HHe 
B THpouM3aTe ompesensMcb HeOeNKOBbI THPpO3HH peakTHBoM Wouuna (*} 
HW OCTATOUHBIM a3or. 

Ta6auna i 


VisMeHeHHsA pawvoaKTHBHOCTH (B HMI/MHH) MHO3HHa, MeyeHHOrO THpOsHHOM-C}*, 


| 
B Tpolecce HeNOJHOrO WeJOYHOrO FHAPOJIH3a j 
| 


Cpemunti % cun- 


v 
5 CreneHb THAPO- Yen Aa aNs CyMMapHad akTHBHOCTb nappa Lg ee | 
x ey musa B % | THBHOCTb Ceska 6enka HOCTH B % a; mace 
8 = ocTaT. agora 
a esha 
i és aera ee in vivojin vitro] in vivo in vitro | in vivojin vitro} in vivojin vitro 
Mm | asoTy : 
4 | flonayana ruzponusa| 124 406 | 12 400 40 600 — — an 
2 ‘ - “ 102 830 10 000 83 000 — _— 
1 0) 0 0 106 320 10 600 32 000 15 P| a 
2 0 0 0 103 730 10 000 73 000 0 12 
1 24 45 47 156 308 8500 19 690 34 52 0.70 | 0.86 
2 24 45 47 122 950 6710 62 250 33 29 Y j 
1 48 57 72 150 2041 6450 10 793 48 73 0.81 | 1.03 
2 48 97 72 130 | 1064 5090 45 782 44 45 d ; 
1 12, 70 82 154 201 4620 7680 63 82 0.88 | 4.10 
2 72 70 82 130 759 3900 22 650 64 73 i J 


B ra6n. 1 npuBeyeHbl KosM4eCTBeEHHbIe H3MeHEHHA HeOeJIKOBOFO a30Ta, TH- 
po3HHa HM paXWOaKTHBHOCTH MHO3HHa B Mpolkecce ero HeNOJHOTO FHApovn3a., 
Kak BHHO 43 STOM TaOJIMILbI, paqvoaKTHBHOCTb MMO3HHa, MeYeHHOFO Kak if} 
vivo, Tak u in vitro THpo3sHHoM-C™, coxpaHseTCaA Ha MpOTAxKeHUH Bcero 72 ya-: 
coBoro rugposmu3sa. K astomy Bpemenu 70% GemkoBoro a30Ta mpo6 nepexogut’ 
B HeOeJIKOBbIM a30T, a KOJIMYeCTBO HeOeIKOBOrO THpO3HHAa, OOpasyrolllerocs 
B pa3JIMUHble CPOKH MocJie HavasJia FHApPOJIM3a MHUO3HHA, HECKOJIbKO MpeBOCXOAMT 
IIPHPOCT 3a Te %e CpoKH OcTaTOUHOrO a30Ta MH K 72 uacaM JocTuraeT 82%. 

YleJIbHaA AKTHBHOCTb MeyeHHOro in vivo MHO3HHAa, MOABepriieroca rHuApo-) 
JM3Y, KOJIeOeTCA B pa3SHble CPOKM KaK B CTOPOHY MOBbILeHHA, TAK M B CTOPOHY | 
YMeHbUIeHHA B TIpefetax 30% OT BeJHYHHbI UCXOAHOH yesbHOM aKTHBHOCTH. 
IIpu sToM yesIbHad aKTHBHOCTb MHO3HHA, MeYeHHOrO TUPOSHHOM in vitro B pas- 
JIMUYHbIe CPOKH TFHAposJM3a, BapbupyeT MpPHONH3UTeNbHO B TeX Ke Mpefesax. 

KovleOaHuA yeJIbHOH aKTHBHOCTH yKa3aHHblX OeKOB, KaK B CTOPOHY ee} 
yBeJIM4eHHA, Tak HM B CTOPOHY YMeHbIWeHHA MOryT ObITb OOYCJIOBJeHbI TeM,, 
4TO TIP BKJNOYUCHHH THPO3HHa B HUX OOPasyIOTCA HeOAHHAKOBOH CHJIbI CBASH,| 
COeMHAIOMIMe THPOSHHOBbIe OCTATKH C PaSHbIMH YacTAMM OeJIKOBOH MOJIeKY JbI,, 
HO HeJIb8i TakKe HCKJIOYHTb BO3MOX%KHOCTh TOPO, YTO CBOOOLHI THpOsHH 
B Ipollecce Nepexofla eFo B CocTaB GeJIKOBOH MOJIeKYJIbl paciipefedAeTcA B pas-| 
JIMYHBIX ee YYaCTKaX HepaBHoMepHo. B cuuly yKa3aHHbIX NPHYHH MOXKerT Mpo-! 
HCXOJHTb He BIIOJIH€ PaBHOMePHbIH yXOJ| MeYeHbIX THPOSHHOBbIX OCTATKOB U3} 
OelKa B Mpollecce ero MefeHHOrO rHuApomusa. | 

IIpu conocraBJIeHHH CKOpOcTH MaweHHA CyMMapHOH pasMoaKTHBHOCTH MHO-| 
3MHa, MeYeHHOoro in vivo uw in vitro, H HapacTaHUusA B ruApouusate HeOeKOBOrO| 
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{s0ta (puc. 1 A) Buguo, uo np rugzpoanse MHO3HHa, MeYeHHOrO in vitro 
‘paspyleHHe OeJIKOBbIX MOJIeKYJI, CBASAHHOe C OTPbIBOM YactTeli, covlep xanax 
‘}HPOSHH, MPOHCXOAMT HeCKOJIbKO OblcTpee, a MeyeHHOro in vivo—necKoJbKO 
jeAdeHHee, YeM CpeAHAA CKOPOCTb pacnayla GeKOBbIX MOJIeKYJ MHO3HHa. 
_ Kak BuaHo u3 TaO. 2, Mp HeMOAHOM Wle0uHOM TH]poJIM3e MHO38HHa, Me- 
feHHOrO In vivo u in vitro rimunHom-C!, paquoakTuBuoctTs 6enKa coxpanii- 
[faCb Ha BceM NpoTsxKenuu 72-yacoBoro THAposHsa, Tak %Ke Kak pH MesIOUHOM 
‘MAPOJHSe MHOSHHA, MeYeHHOro THPosHHOM-C™. IIpu stom yleubuasd aKTHBHOCTb 
MO3HHa, MeYeHHOrO ruinwnnoM-C™ in vivo, cuuxanacb na 40% 3a 24 uaca 
}HAposH3a W OCTaBaJlaCb Ha 3TOM NOHH2KEHHOM YPoOBHe JO Kouta onpita. B To xe 


}PeEMA CYMMaPHad PalNoaKTHBHOCTh STOFO MHOSHHA Malasia HeCKOJbKO ObicTpee, 
(eM HapacTaJI OCTaTOUHBIH a30r. 


we 7 
100 A 100 5 : 
60 al 
/ i 
60 60 L 
40 40 
» 2 S 2 
Sf yy 46 eo 
= Z2yac Lh 48 72 yac 
B 20 Gpema 2udponusea Re 4 Gpema eugponusa 
4 40 
60 5) 60 2 
60 Z. - 60 uv 
£00 100 


Puc. 1. W3menenusa Bmpotlecce meouHoro rusposu3a ocTaToYHOrO a30Ta 

THPO3HHa HW pawqHOaKTHBHOCTH MHO3HHa, MeyeHHOrO in vivo 4H in vitro Tupo- 

3HHoM-C!4 (A) u rauunHom-C!4 (5). J — ocratounpilt a30T, 2, 3 —panuoaK- 

THBHOCTbh MHO3HHAa, MeyeHHoro in vitro (2) u in vivo (3), 4 — cBo6oxHBI 
THPO3HH 


Jjauubie Ta6n. 2 MoKa3biBaloT, YTO YeJbHaAt AKTHBHOCTb MHO3HHA, Me- 
4eHHOrO. raHIHHOM-C!* in vitro, MeHAeTCH B MeHbINMX Mpefelax ua 
MpOTAXKeHHH BCerO BpeMeHH THAposmM3a (mMakcumym 22%). Hapsay c 9TuM, 
CYMMapHad palWoaKkTHBHOCTb MMO3HHa, MeYeHHOFO TVIMWMHOM-C™, maflaeT Kak 
OObIUHO, MPH4eM MpOleHT CHHKeHUA OOWleH palWvOaKTHBHOCTH B OCHOBHOM COB- 
NaflaeT C MPOWeHTOM NMOBBILMeHHA OCTATOUHOLO a30Ta, YTO, TaK Ke KaK M HeOOb- 
Wo pa3s6poc ylesbHOM AKTMBHOCTH, yKa3bIBaeT Ha CPaBHUTeJIbHy!0 OAHOPOL- 
HOCTb CBA3eH, OOpa3yrOUlMXCA Me*KAy OCTaTKaMM FVIMWHHa HW OCTAaJIbHBIMH 4a- 
CTAMH OeJIKOBOM MOJIeKYJIbI B Mpollecce BKJOUeHHA STO AMMHOKHCJIOTHI in 
vitro B Muvo3uH (pc. | 5). 

Heo6xoXuMo OTMeTHTb, UTO HavaJbHaA MoTepA pakHoaKTHBHOCTH, KOTOpaA 
MPOHCXOAUT cpa3y Mocse AoOaBJeHuA WleOUN UM KUCJOTHI K OeKky, OOnapy- 
*KUBAaeTCA, KAK 3TO BUHO M3 MPHBeeHHbIX B TAO. | u 2 WaHHbIx, Np AeicTBun 
yKa3aHHbIX peaKTHBOB Ha MHO3HH, Me€YeHHbIM He TOJIbKO in vitro, HO H in vivo. 
TlocuieqHee HaXOMMTCA B COOTBETCTBHH C aHHBIMHM Bunnnk (°). 

IIpu mpoBexenHu HenowHoro KHCJIOTHOrTO FHAposM3a MHO3HHa, MeveHHOrO 
ramuuuom-C!* in vivo u in vitro, 43MeHeHHA ylebHOH H CYMMapHOH pajMoak- 
THBHOCTH 3TOTO OesKa, Kak BUAHO H3 Tas. 2, BO MHOTOM CXOJHbI C H3MeHeEHHAMH 
9THX MoKa3aTeeH, OOHApy2KeHHbIMH MPH HeMOJIHOM LLeJIOUHOM ruApodH3e yKa- 
3AHHBIX PaSHOMeYeHHbIX MHO3HHOB. 

O6uHapy2KeHHble pa3JIM4HA Mp HeMOJIHOM KHCJIOTHOM MH IeJIOUHOM TH]- 
posiu3e MHo3HHa, MeveHHOro in vivo u in vitro rmmunnom-C™, HuBesMpytorca 
Mp %KecTKOM rHAposu3se yYKa3aHHoro OeJiKa. 

Meuenupiit in vitro raiauHom-C!* muo3HH B KosINuectBe 200 Mr, C yHeJbHOH 
AKTUBHocTbIO 441 uMn/MHH, H MapaswieIbHO MHO3HH, MeYeHHbIi rimiMHoM-Cl 
in vivo, c yebHOH akTHBHOCTbIO 222 umn/MHH, NofBepraJiucb pa3eJIbHOMy 
2-uacoBomy rugaposn3y B 6N HCl npu kunsauennu. Jha onpefetenuA paluoak- 
THBHOCTH To HCTeYeHHH OAHOFO HW ABYX YaCOB rHApoNH3a Spach MpoOsi Oe.t- 
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Ta6Omuna 2 | 


| 


1 
Vismenenve padvoakTHBHOCTH (B HMMl/MHH) MHO3HHa, MeYeHHOrO raHunHoM-Ci4, 
B Tipomecce ero HemovIHOrO PHApoHsa 


9 & % cHWKeHHA yuan 
3 Ae y Giaapenmtane: We ee ae egg tEe 
aie Roan le a ele es lbcarreneig 
SC aa asoTa | 
5 & 

ma | Bese 

2g Be m ’ in vit in vi in vitro | 
as Mace |] ail inne in vitro} in vivo | in vitro | invivo | in vitro in vivo 
Ona Ose 
Ilo rujpomusa | 222 | 486 | 22 200 | 48 600 | a | — | 

IlenounoH ru_poms 
0 0 203 400 20 300 | 40 000 9 18 

24 45 127 380 7315 | 20900 68 o7 

48 57 133 440 5719 | 18920 73 64 

72 70 135 458 4050 | 13 740 84 72 

KucsoTHBIH rHyApoms 
0) 0 Al 502 17100 | 50200 23 0 

24 20 193 903 15 440 | 40 240 27 17 

48 40 165 470 9900 } 28 200 53 42 

72 50 160 400 8000 | 20000 62 59 


Ka — Kak B Mpefbiqyutux onpitax. IIpu stom oka3aJiocb (Ta. 3), uTO paHo- 
AKTHBHOCTb MHO3HHa, Me4eHHOPO Kak in vivo, Tak u in vitro, B paBHOH cTreneHu 
COXpaHAeTCH Ha MpoTsx*xKeHHH 2 4wacoB %ecTKOFO FHAPOMH3a UM TO Y]eJIbHBI 
AKTHBHOCTH STHX OeKOB Mocwe MepBoro Yaca PHApoNM3a CHM*KAIOTCA MO CpaB= 
HeHHIO C HCXOMHOH pakWOakTHBHO- 
CTbIO Ha OMHY H TY Ke BeHUMHY 
(37—38%). K stomy BpeMeHu paca 
OesKa Jocruraer 60—65%. 

C MoMOMbIO onpeseteHuA paluo- 
aKTHBHOCTH OeIKa B Mpollecce ero He- 
NOJIHOrO THApoONH3a Oblsio MpoBesene 
conocTaBJieHHe CBA3eH, MOABJIAIO- 


Ta6muna 3 


VMi3MeHeHHsl paqHOakTHBHOCTH MMO3HHa, MeueH- 
HOrO TJIMWHHOM-Cl4, B mpomecce »xecTKOrO 
KHCJIOTHOPO FHAposH3a 


CuwxKenne 
yAesbHOK ak- 
THBH. B % 


YembHaaA akKTHB- 
HOCTbh MHO3HHAa 
Bpema rHufpo- 


JH3a B Y¥aCc, 


MC4CHHOrO|/Me€4YCHHOTO 


in vivo | in vitro | im vivolin vitro UW\MXCA pH Nepexosle cBo6osHore 

THPOSHHa HM TVIMWMHa B COCTaB H30-' 

Ho nanpounea ee ae quelle. JIMpOBaHHOrO MHO3HHa HM B MHOSHBI 
9 139 288 38 35 WelocTHoro opraHu3ma. IIpu stomi 


OKa3aJlOCb, 4YTO B Mpollecce mepexo-+ 
Ha CBOOOMHbIX THPO3HHa HM TIMILMHa B COCTaB H30JIMpOBaHHOrO MHO3HHa oOpa-: 
3YIOTCA MeX*KY STHMH AMHHOKUCJIOTAMH HW COCTaBHbIMH YaCTAMH OeJIKOBbIX MOJIe- 
KYJI B OCHOBHOM CTaOUJIbHbIe XHMHYeCKHe CBASH, He MeHee CTOMKHe, 4eM BOSHH-. 
Kalollve IIpH Mepexofle yKa3aHHbIX CBOOORHbIX AMHHOKUHCJIOT B COCTaB MHO3HHa} 
B IeJIOCTHOM OpraHH3Me. | 


Vucrutyt xupypruu um. A. B. ButuescKoro Ilocrynuso 
AkajlemMHa MequunMHCcKuxX HayK CCCP 14 V_ 1957 
Vuctutyt Tepanuu 
AxkajlemHu MeqMuMHCKHX HayK CCCP 
UMTHPOBAHHAS JIMTEPATYPA 
+ H.Borsoo k, Chemical Pathways of Metabolism, 2, 1954, p. 175. ® R.C. Zame| 
enik E. Bo Keller et-all. J. Gell. and Comp. Physiol.,47, 1, 181 (1956). 3 A.C. Ko-} 


HuKOoBa, M.T. Kpuumaun, O. Tl. Camapuua, 
4 C. 9. WH o «5, Bonp. meg. xumun, 1, 327 (1954). ®& D.G. Cornwell], Dissert. Abstr. 
Stanf. Univ., 1955. © R. Schweet, Feder. Proc., 15, 350 (1956). 7 A.C. KonuxKosa, 
M.T. Kpuuman, O,1.Camapuuna, JAH, 109, 593 (1956). § 0. Folin, V.Cial 
calten, J. Biol. Chem., 73, 627 (1927). ® T. Winnick, Arch. Biochem., 27, 65 (1950). | 
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Buoxumus, 19, 440 (1954). 


Jloxknuaygn Akanemun HayK CCCP 
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BHOXHMH fl 


E. A. WIEPCTHEB 


D0 BJIMSAHHH KAPHO3HHA HA MPOLWECChI ©0C®OPHJIMPOBAHHA 
B MbILUEWHOH TKAHH * 


(ITpedcmaeaeHo akademuxom K. M. Beixoesim 2 XII 1957) 


C MoMeHTa OTKPBITHA KaK KaPHO3HHA, TaK Mi eFo MeTHJNPOUsBOAHOTO — an- 
2pHHa, MHOFHMH UCCJeOBaTeJIAMH MpeAMPHHHMaJINCh HeEOLHOKPaTHble NOMbITKH 
BIACHHTb UX OnOsOrHYecKyio powb (1 *). HaxowenHe oOonx AuMenTupoB mpe- 
MYllecTBeHHO B CKeJICTHbIX MbIIINax, eCTeCTBEHHO, HaBOAHT Ha MBICJIb, He 
BA3AHO JIM HaJIMuMe KapHO3HHa H aHCepHHa KaKHM-JIHO0 O6pa3om Cc x%xKH3HEIeR- 
@JIbHOCTbIO MBILe4HOTO BoOKHa. IIpeycTaBasocb BeCcbMa 3aMaHUHBbIM Jony- 
feHe 06 yuacTHH KapHOsHHa HU aHcepHHa, NO anaJOrMu C KpeaTHHOM, B 3Hep- 
eTHYeCKOM OOMeHe MbBIIeUHOH TKaHH, B Mpolleccax docdopnsmpoBanus. 
1a stom ocnosanuy A. H. Tlapuimupim (*) ete B 1935 r. 6bl0 BhICKa3aHO Mpel- 
OJlox*KeHHe O TOM, UTO KaPHO3HH B MbILMAaX HaXOMMTCA B Bue Ja6ubHOro choc- 
\OpHOTO CoeAMHeHHA. OHaKo MpeNIPHHATHIe B TaKOM HampaBeHHH uccsejo- 
aHHA NpHBeJIH K OTPHLaTeJIbHBIM pesyJIbTaTaM (°), HB JaJbHeliliem paspaOorKa 
Toro Bolpoca Oplia ocTaBJieHa. BMecre c TeM, GOovslee NospoOuble uccseqoBa- 
MA, IpOWsBeMeHHble B MocJeqHMe rospt C. E. CepepHubim u cotp. (°), Kak H3Be- 
THO, N0Ka3aJIH, YTO KaPHO3HH HW AHCePHH NOBbIIaIOT CKOPOCTb OKHCJUTEJb- 
oro H TJIMKOJIMTHYeCKOro *ocopHJIHpoBaHHA HM CMOCOG6cTBYIOT Oolee HHTCHCHB- 
OMy oOpa30BaHHto OoraTblx 9HeEprHel ocdopHbIx coeluHeHuH. PKenaa NOHAT 
PHUMHY yKa3aHHbIX pasHOoracui OO yuacTHH KapHO3HHa MW aHCepuua B Mporec- 
ax cboctbopHHpoBaHHA HW UMes TakKe B BUY HaOmoyeHve A. H. Tlapumua 
T. A. Poproxunoli (*) 0 pe3KoM yMeHbIeHHH KapHO3HHa HM aHCepHHa B MbIllleu- 
10H TKaHW KposMKa Cc onyxoubiIo Bpoyu — [Iupc, mb noctapusu nepey cook 
ajlady — U3yYHTb BIHAHHe OOONX ITHX WMNeNTHAOB Ha Mpolecchl cbocdopuwn- 
JOBAHHA B MbILllax He TOJIbKO HOPMAJIbHbIX, HO HM OMYXOJIeBbIX 2KMBOTHBIX. 
JKHOBPCMEHHO MbI HajleAJIHCb YJIOBUTb KakHe-HOO pa3sMuuA B CocdopHoyruie- 
30JHOM OOMEHE MBIIIII, HOPMAJIbHbIX H OMYXOJIEBbIX %XHBOTHBIX, YTO HMeeT Cy- 
eCTBeHHOe 3HaveHve JIA MOHVMAHHA ABJIeCHHM 3JIoKavecTBeHHOrO pocTa. 

O6neKTOM HCCJIeHOBaHHH ABJIANaCb CKesleTHAaA MYCKYJlaTypa 3OpoBbIx 
POJIMKOB, KpOJIMKoB c onyxoJbio Bpoyn — Ilupce, a Tak»e 30poBbIx KPBIC, 
<sppic c omyxombio MOM, tTKanb camo onyxomm MOII u cepgeunan mpuutia 
<pomuka. OnbiTb! cTaBHJIMCb B allliapate BapOypra B a2poOubIx ycOoBMAX pH 
38°, c y4eTOM MorJiowleHua Kucopoda. NukyOatua mpoposusacb B 0,25 M choc- 
patuom Oydepe pH 7,8; cy6crpatom AbixaHua CAy2KHJa PoKosa, BO Bce MpoOsl 
qo6aBuasica NaF B KoneuHol KontenTpauun 0,025 u 0,050 M. K onpirnbim mpo- 
SaM JoOaBiAaJicd KapHO3HH B pasMMUHBIX KosMUecTBax (500—700 mr%). Ilo- 
*KOJbKY KapHO3HH OOJIayaeT OCHOBHDIMM CBOHCTBaMH, K KOHTPOJIbHOM mpobe 
Wo6aBIAIOCb HecKobKO Karlemb 0,1N NaOH. Besnunua pH onpesensasaach 
* nomoutbio pH-merpa co CTeK.JIAHHBIM 9JIeKTpoMOM. Bce MaHunyJAAWMH, CBASAH- 
Hble C H3MebueHHeM HM OOpaOoTKOM MBI, MpOousBoAMNcb Ha xouofy. Locue 
WHKYyOalluM MpoObl OOpaaTbIBasHCh TPUXJOPYKCYCHOM KHCJOTOH, HB PUJbTpaTe 
onpelesasica Heoprannyecku ocdop uo Jlomanny (‘). 

Pe3ysbTaTbl STHX OMBITOB, NpekcTaBJenuble B TAO. 1, NOATBepxKAaloT NaHHbIe 
Cepepnua u ap. (?) 06 ycKopsiolllem HelicTBuH KapHosHna Ha acTepnPuk alinio 
HeopraHvyueckoro docdopa M Morsoulenve KHCJOpoa MbIWeYHOH KaliHieH. 

Ho B mpollecce paOoTbl Hallle BHUMaHHe IIpHBJeK TOT (PakT, YTO TocsIe HAKY- 
6ailun Bemmunua pH B ombiTHbix mpoOax ObiJia BCera Bolle, YM B KOHTPOJIbHEIX, 


* Pa6ora JoulomwKena Ha 3acefaHun ceKMM Onoxumun JleHuHrpaycKoro o6ujecTBa (pu3HO10rCB, 
‘ed 
6OXuMUKOB 4 cbapmaKouoros uM. H. M. Ceyexowa 9 V 1957 r. 
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Bo BpemMaA uHkyOalun BemMunHa pH B npoOax CHHKaeTcA, U, Ka3aJiOCb ObI ,| 
B OMbITHBIX mpoOax, Fe Mpolleccbl MpoTeKkaloT Oovlee HHTEHCHBHO 3a CYeT HoOaB-} 
JICHHOPO KapHO3HHa, OHA JOJDKHAa ObITb HWKe, YEM B KOHTPOJIbHbIX. CuleqoBa-) 
TeJIbHO, Mbl CTAJIKHBaeMCA 3fecb c GycbepHbIM AelicrBHeM KapHosHHa. Kak yxxKe? 
yKa3blBaJlOcb BblIlle, BeH4HHa pH Oydepnoro pacTBopa 6e3 KapHosHHa (KOH-) 
TpOJIb) YpaBHUBasacb JoOaBule-| 
HHeM pa3OaBJIeHHOH Weslo“ C! 
BemMuHHOH pH OydepHoro pac-. 
TBOpa, COfep2Kalllero HaBecKky) 
Tlorsiomeuteea o Fleopranttes KapHo3uua (onmbiT). OAHaKO 9TO) 

Oa cxuit dochop, Mr = YnaBHHBaHHe MpOH3BOHVJIOCb) 
ede Re eo. Kak B HallIMX MepBbIX OMbITAaX,, 
KOHTPOJIb] ONbIT KOHTpOJIb] OMbIT TakK HB SKCIIEPHMeCHTax Apyrux. 
apropos (’) Zo momelleHuaA B} 
CxewleTHble MblUUMbI | 220 276 | 2,80 2,29 OyepHbIit pacTBOp MbIILe4HbIX 

KPBICbI 251 S041 | oe 1,75 Kali, WIM 9kcTpakToB. Mbpi-) 
267 312 | 2,64 | 2,01  meuHad %Ke Kalllvila 3aMeTHO) 


Cepnensaaieincuamelsn345 44 2450qliats76. pidatsenbeoe ae weet ue 
RS 295 | 440 | 1.95 | 4.42  UHHa STOTO CHMKeHMA B OMBIT- | 


TaOmuna 1 


Bousuue KapHo3HHa Ha NOriomeHve KHCMOpoOsla HW CBA- 
3hIBAHHe MMHepabHOrO (poctopa MbIMNeYHOH Kallinler 


HbIX H KOHTPOJIbHBIX WpoOax He} 
CkeJIe@THBI€ MbIIIbI} 203 301 1,87 1,50 omMHakoBa; B mpo6ax Cc KapHo-) 


KpommKa 277 | 340 | 1,74 | 1,36 3yHom ona ropa3q0 MeHblLe. 
CxeneTuan mouinal 183 218 | 2,04 1,80 KapHo3uH yBesuuMBaer Oydep- 
KPOJIHKa C OTYXOJIbIO HYIO €MKOCTb CHCTeMBI HU yJlep-) 

Bpoyna—Ilupe 2KMBaeT BesMUNHY PH B onbit- 
Onyxoa MOTI 160 | 193 | 2,14 | 4,91  HEIX MpoOax Ha Oovtee BbICOKOM 


130 | 153 | 4,76 | 4.60 YpoBHe. YuuTpIBaa 9To oOcTos- 
T@JIbCTBO, Mbl COWIM HeoOxo- 

JIMBIM BbIACHHTb, KaKoe BJIMAHHe OKa3biBaeT 9Ta pasHHa B BeMYHHe pH ua 
CKOPOCTb MIpolleccoB AbIXaHHA u cocdopHIMpoBaHHA. 
B culeqyrolle CepHH OMbITOB MbI ypaBHHBasIM PH oOMbITHbIX HM KOHTPOJIbHbIX 
mpo6 nocse MoMelleHHA B peaKUMOHHbI COCYAHK MBIMeYHOH KallIMUbl. OTO 3a- 
MeTHO COKPaTHJIO pa3JIM4Me B MOLIOWeEHHH KHCOposa H B CBA3bIBAaHHH Heopra 
HHYecKoro (docopa MexLy OMbITHOH MH KOHTPOJbHOH MpoOaMu, HO HeKoTOpas 
pasHulla elle HaOJOasiacb, NOCKOJIbKy OydepHaA EMKOCTb OMBITHHIX MpoO Gpr1a 
Bblle, H ciBHr pH B KuCJIyIO CTOPOHY NpoOuCXOAMJ B Hel MeHee HHTCHCHBHO. 
Uro6bl Mo BO3MOXKHOCTH YHUULAPOBaTb U3MeHeHHA PH B mpoltecce MHKyOalun., 
MbI yCTaHOBHJIH PH B KOHTPOVJIbHBIX 1poOax Ha 0,2—O,25 Bplitie, YeM B ONBITHbIX | 


TaOmuua 2 | 


BusmAHHe H3Me€HeCHHA BeJHUMHBI pH Ha CKOpOCTb MpoleccoB J[bIXaHuA 
a docdoprmmpopanns 


Tlormouenupitt |Heoprannyeckuii 
Oo, % J cdociop, mr 


O€beKT HCCNeROBaAHHA YcOBHA OMbITa 


KOHT- KOHT- 
pOulb ONbIT pOvIb OMNbIT 


Cepgeunad Mba KposHKa| Bemunna pH Bonpitu.| 409 | 4859 | 1,24 | 1,20 
H KOHTp. npoOax ogu-| 665 | 718 | 0,32 | 0,20 


CkeleTHad MbIMLa KpovmkKa| Hakopa 302 | 306 | 1,62.) 4,50 
CepgeuHaa Mbiliua KpomHKa| Benuguna pH B Kontp.| 434 | 386 | 1,01 | 1,12 

mpode Ha 0,2—0,25) 438 | 402 | 0,87 | 0,88 
CxesleTHad MbILIa KpomHKal =BBIIUe, YeMBONBITHOH! 381 360) P45 289/50 


B arom cjlyyae yxKe HeJIb3H OblIO 3AMeTHTh HUKAKOFO YCKOpsAIOWeFro BMANHA 
KaPpHO3HHa Ha Mpollecchl JbIXaHHA U PocPopuMpoBaHUsA. B 6osbUIMHCTBe ONbITOB 
NoriouleHHe KHCOpoda M yOblIb HeopraHuyecKoro docdopa B KOHNTPOVIbHbIX | 
mpoSax Opi fave BbIIle, YeEM B OMbITHBIX (TAO. 2). 


Tt f 
(04 


Jlanuble, mpeycrapsenuble B TaGN. 2, yGeLHTebHO CBUJETEbCTBYIOT O TOM, 
“4TO CaM KaPHO3HH HenNoCpeACTBeHHOFO BJIMAHHA Ha CKOPOCTb Mpolleccos JpI- 
| XaHMs HW Poc*opuIM poBaHHA He OKasblBaer. McxolA U3 BbILeH3/IOX%KeHHOFO, ObisIO 
/eCTeECTBEHHO MpeANoOKUTb, ITO adPeKT, AHAJIOFHYHbIH DelicTBHIO KapHo3uHa, 
JOJUKHbI OKA3bIBaTb H HeKOTOpbile Apyrve CcoeAHHeEHHA, MMeIOILHe OCHOBHOL xXa- 
pakTep u oOJlafatouiNe OydepHbImMu cBolicTBamu. K TakuM CoeHHeHUAM OTHO- 
CATCA, HallpHMep, THCTHAMH, a Tak?Ke JHaMHMHOMOHOKapOOHOBble KUCJOTHI. 
OTHOCHTeJIbHO TOrO, YTOTHCTHAMH OKAaSbIBAeT YCKOPsAlOllee BIMAHHE Ha ScTepu- 
| Pukallno Heoprannueckoro tbocdbopa, B JIMTepaType y2Ke uMevINCb yka3anna (°); 
9TO NOATBepAMJocb HM B HaulMx ombiTax. Kpome Toro, MbI HCMbITaIM aprHHHH UH 
| JH3HH. OKa3aJl0cb, YTO eCJIM BECTH SKCIEPHMeHT B YCJIOBHAX, B KOTOPbIX ObIJIM 
| IpoBeleHbl HalIM MepBble oNbITHI (Tad. 1), TO M aPrHHHH VM AH3HH OKAa3bIBaIOT 
fTakoe Ke JelicTBHe, KaK HW KapHO3HH, T. e. YBeJHUMBAaIOT 9cTepHcpuKallHIo: 
HeopranHyeckoro docdhopa (taba. 3). [Lua toro, uro6bl okoHYaTebHO y6equTb- 
CA B TOM, Y4TO pelllalolly!l0 poOJib B HaOwJOaeMOM YCKOPeHHH Mpolleccos ur- 
/paeT Bemnunna pH, mpl ycTaHOBHJIH B OAHOH U3 mpo6, He CofepxKallux HH 
KapHo3HHa, HM amuHoKkucJoT, PH ua 0,5 Bplllle, 4eM B OCTaIbHBIX mpobax, 
WoOaBsieHHeM HeCKOJbKHX Kanlemtb 1 N NaOH. Kak Buguo u3 Tab. 3, B 9THX 
{mpoOax OplJio CcBA3aHO OoJIblile HeopraHwyecKoro docdopa, YeM B_ JOObIX 
Apyrux. Takum o6pa3om, MbI BHAMM, 4TO BeH4HHAa PH uMeet Oovlbiiioe 3Ha¥eHHe 
| JIA MpoleccoB WbIXaHHA HM choc*PopusMpoBaHHA B MbIllledHoH TKaHH. Korja 
}HallH OMbITHI yxe BeuMCb, Bla pa6ota Telupuxca u Pymmena (}%), 
|B KOTOpOli aBTOpbI TakxKe MOMVePKUBaOT BaXKHYIO powlb PH B mpolleccax Norso- 
jileHua KuCMOpola HW CBA3bIBAHHA HeopranHyeckoro docdopa B neyenn. Onn 
| Halli, YTO B OMpeeeHHbIX HHTepBasax CUBur pH ua 0,25 ycKopser nM TOp- 
| MO3HT 3TH Mpolecchr Ha 40%. 

Heoprannueckuli docdop B mpobax c pa3- EEO Cay oe 
Re re tean nocne “micyoanan) snes oT 7 Jo 8 BHI3bIBaIOT 3HaYHTeJIbHbIe 
| CkeneTuaa mpluina KpomuKa (B Musnsurpam- M3MeCHeCHHA B CKOPOCTH MIpolleccoB Mo- 
Max) PJIOMEHHA KUCJIOpoa U scTepuduKallyu 
Heoprannyeckoro ocdopa B MbIlley- 


alOi gt Unt als, 


Me) 
5 [Pea 20-| Kappo-Tuctu) Apr'\iusui|NaOH  HBIX Kalluilax. 

2 2. HenocpeycTBeHHO KapHO3HH He 
119.72 | 7.56 17.5617.90!8.20| 7.20 BYHAeT Ha MHTeHCHBHOCTb JIbIXaHHA 
2 | 8419 | 7.47 |7.47|7,40| —O| 7,02 ocdopruimpopanua. Yckopenve 9STHX 
3 | 9,00 | 7,32 |7,64|7,05|7,5 | 6,66 tmpolleccoB, KoTOpoe HaOwOaJIOCb Apy- 
4 | 9,90 | 8,28 | 9,00) 7,80])8,25| 7,56 Prywu aBropamu, oOycmoBmMBaeTca, M0 
5 | 8,90 | 8,10 | 8,06) 8,10|8,38| 7,54 


i aHHbIM HalIMX ONbITOB, OydepHbIMH 
|} CBOHCTBaMH KapHo3HHa. KapHo3HH Nospiilaer OydbepHy!0 eMKOCTb CHCTeMBI, 
| 4To MpenatcTByeT peskomy cABury pH cpespi B KuCTYyIO CTOpOHY, a 3TO OOcTOR- 
} TEJIbCTBO, B CBOIO OYepelb, CMocoOcTBYyeT NOBbILNeHHOMY MOTJIOULeHHIO KUCJIO- 
| pola HM MOBbINIeHHOMY CBA3bIBAHHIO HeopraHHyuecKoro cocdopa. 

3. [[potteccp! AbIxXaHna uw chocdbopHsimpoBaHHuA B onmyxouax MOI], a Taxxe 
B MbILIMaX KPpOJHKOB Cc onyxoJb10 Bpoyn — [lupce, mporekator Ha HeCKOJIbKO 
| 6oulee HA3KOM YPOBHe, YeM B MbIlIUMaX 3O0POBbIX 2KHBOTHHIX. 
| Takum o0pa3o0M, OnoJIorH4ecKoe 3Ha4¥eHHe KapHO3HHa OCTaeTCA HeBbIACHEH- 


B 3aksmouenHe MpuHoly rayOoky1o OnarofapHocts mpod. A. H. Tapmuny 


|} 3a MpelmoxwenHy!0 TeMy H pyKoBOcTBO paOoToOH. 

VWucrutTyT OHKOOrHu Tloetynusno 
AkajleMHu MeqMIMHCKHX HayK CCCP 20 IV 1957 

IUMTMPOBAHHAS JIATEPATYPA 

1A.H.Tapmun, Yen. xam., 10, 688 (1941). * H. A. lO gaes, Yen. copp. 6uon., 
) 30, 176 (1950): °C.E.Cespepuu, Yen. 6non. xum., 2, 355(1954). 4A. H. Ilapmun, 
fH. A. CBemuHukKoOBa, Apx. 6uon. Hayx, 37, 353 (1935). ° A. H. Ilapwuun, Tp. 
7 Bcecow3H. cbe3ia (pu3sHON., OMOxHM. Hu tbapmakou., 1949, crp. 755. © A. H. Ilapmuu, 
| 
| 


mo A. lopwxun a, JAH, 77, 655 (1951). 7 K Lohmann, L.Jiendrassik, Bio- 
| chem. Zs., 178, 419 (1926). ®H.K.Harpagosa, Jucceprauns, M., 1954. °® C.E.Ce- 
pepuu, B. WH. Vpauos, H. II. Kapy3uua, P. A. lWongenosuy, Buoxumnua, 13, 
gp. 2 (1948). 1D. Heinrichs, W. Rummel, Biochem. Zs., 326, 187 (1955). 
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Jlokaaym Akagemun nwayk CCCP 
1958. Tom 119, Ne 4 


XHMHYECKAA TEXHOJIO[HA 


Usen-Koppecnonzent AH CCCP HW. H. MJIAKCHH u E. M. YANJIBIFHHA 


BJIAAHWE KUCJIOPOAA HW A3OTA HA ®JIOTALLMOHHOE 
PA3JEJIEHHE THTAHOBbIX H WHPKOHHEBbIX MHHEPAJIOB 


OGoralleHve THTAHO-IIMPKOHHeBBIX PpoccbineH MWpelcTaBJIAeT 3HAUHTEJIbHbIe 
TPYAHOCTH HM OCYULeCTBJAeTCA B 3apyOexKHOH HM OTeYeCTBEHHOH MpaKTHKe No 
CJIOXKHLIM H BeCbMa TPpOMO3KHM CXe€MaM, BKJIOUAIOULMM TpaBHTallHOHHble Me- 
TOMI C MocJeLylouleH MarHHTHOH HM IeKTpocTaTHYecKoli CenapallMeH, HIM (Jlo- 
TALMOHHbIM MeTOA C IPHMeHeHHeM MHOTOUHCJIeHHBIX ONepallut ropxAYdeH OTMbIBKU 
OT peareHTOB KOJIJIEKTHBHOFO KOHIeHTpaTa, OOpaOoTKoH ero CepHoH KHCJOTOL 
MU BrOpH4HOH AByKpaTHOH MpoMbIBKOH Boon. 

Irv cnoco6bl oSoralleHHA AOporu, MaJloaspPeKTHBHbI, anMapaTyPHO CJIOMKHbI 
HM He OOecMe4HBalOT BHICOKOH CeJleKTHBHOCTH. [lostomy B NocJIeqHee BPeMA OCO- 
6eHHO HHTCHCHBHO BeyTCA HCCeOBaHHA B TOM HallpaBJIeHHH, 4TOOBI Oovee 
COBePIIeHHbIMH H MporpecCHBHbIMH MeTOaMU pa3spellHTb WpoOsemy oOoralile- 
HHA THTAHO-ILMpKOHUeBbIX PY HU MeCKOB. 

B wacTosillee BpeMA COBeTCKHMH HCCeMOBaTeJIAMH WocTaTOYHO yCcreliHoO 
pellleH BOMpoc NOyYeHHA (bOTALMOHHOFO KOJIJIEKTHBHOFO KOHIeHTpara, HO ellle 
He JOCTHrHYTO ad:pdekTHBHOe PelleHHe CXEMbI CeJIEKTHBHOTO pa3feJIeHHA MpokyK- 
TOB KOJIJIEKTHBHOM dpioTann (',”). 

Ta6unua 1 


Pacxonx Pacxoy Bpema | Bpema Bpixoy nen-| Buixoy 
Ne Bosay- | Kucslopoga,| MPO- uora- \H_ | Horo mpo- | xBoc- 
OMbITa Munepau xa, aM n/M AYBKH, WHH, Pp AyktTa, % TOB, % 
MuH. | MHH. 
Dak Pytua OMAO —- 3 3 8,48 Oly, 4,30 
40 Pyrna — 0,03 1 Day |) Cy G4 9559 4,10 
31 VsbMeHuT Dyas — 5) 5) 8,40 94,7 5,30 
36 VapmMenut — 0,065 4 4 8,58 95,76 4,24 
16 [[upKkou 0,10 — 3 4 8,48 Gh ew? 2,68 
19 ],upkou 0,18 — 1 4 SoH 98,43 ort 


Hamu B saOopaTopHbIxX yCJIOBHAX IPH H3y4YeHHH BOSZelCTBUA Fas0B Ha dulo- 
TallMOHHble CBOUCTBA MUHepaJIbHOM MOBepXHOCTH PyTHJa, HJIbMeHHTa M ILMpKoHa | 
MpHMeHANaCh (OTAUMA MoCJe MpeqBapHTeIbHOH MpOLyBKU MyJIbMbl BO3yXoM 
(aspallua), rasooOpasHbIM KHCJOPOOM H a30TOM. DyoralluA MpOBOMNACb B CoO- 
Ropoh cpese (200—400 r/r cofpl), coOuparesem clyxKMUJa OJIeHHOBaA KUCJOTAa 
B KouMyecTBe 1500 r/t, T:K—1:5, uncno o6opoton umnesiepa 1800 | 
B 1 mun. B onbirax HCNO/b30BaHbl NPOAYKTH! OGoralileHHA MecKOB, Cosepx*Kaulux | 
yKa3aHHble MMHepavibl. 

Kak oKasaJlocb, BO3AyX M KMCOpOL aKTHBUPYIOT MOBepXHOCTh MHHepasios | 
THTaHa M WApKouna. PesyJbTaTbl ONbITOB yKasaHbl B TaOn. |. 

Kak loKa3aJIM OMbITb, KpaTKOBpeMeHHoe BoO3selicrBHe KUCJOpofla BO3yxa 
WIM YMCTOFO KHCJOposa B HeOOJbUIMX MO3HPOBKaX MOJOHKUTeIbHO BuIMAeT Ha 
(bloTauuio THTAHOBbIX MMHepaJioB Hu WupKoua. Tlokasarem cbioramuu nocae | 
NpOAYBKU Yepes NyJIbily BOsAyxXa MU KMCJOposa BeCbMa OJIM3KH, HO IpHMeHeHHe | 
rasoo0pasHoro =KMCJOposa 3HauTebHO yCKOpaeT MOMOTOBKy MuHepasoB 
K (pJlOTaHU HU MOBbIMAeT HHTCHCHBHOCTH (ploTallun. 

Be3 MpoAyBKH My JIbIbI BO3YXOM HIM KHCJIOPOAOM B 3TUX YCOBMAX pyTHA, 
WJIbMeHHT HM WHpKOH He dpbloTupytorT. 

@Oyjoralus MyJbMbl, U3 KOTOpOH Opi MIpeABapuTesbHO yaJleh KUCMOpoL 
lyTeM JWINT@IbHOH MpOLyBKM a30TOM, HoKasaJla, YTO B ObOecKUCIOpoOx*KeHnHol | 
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My JIbie MHHepadibl PyTHa M WJIbMeHHTAa He *OTHPYIOT JlaxKe B cNyyae nposlou- 
2*KUTeJIbHOrO (20 MUH.) KOHTAKTa MHHEpavioB C pearentTamu. B To Ke BpeMaA WHpKOH 
B YCOBUAX Coulee WJIMTebHOH MpOAyBKH TYJIbMbI a30TOM (90 Mun.) He H3Me- 
HsAeT CBOeH POTaMOHHOM aKTHBHOCTH — mo HcTeyeHuH 3 MHH. MepemMermmBanna 
MHHepasia C peareHTaMU B NeHHbIM MpodykT nepexogur 96,5% wupKouna. Tpu 
stom pH paseu 8,8—8,89. 

Jjanuble OMbITOB dioTalun pH BecbMa HeOoubIIUX KOHIeHTpaluAx KHC- 
jopoxa B nyabne (1,05 mr/1, nocne yaneHua KuCOposa as0TOM) yKa3bIBaloT 
Ha BO3MOXKHOCTh TIyOOKO H AVIMTebHO JempeccupoBaTb pyTH HW H/IbMeHHT, 
He H3MeHAA PuoTHpyemocTH WuapKoHa. Janubit cnoco6 nosBomu (puloraluett 
cMecH, cocTosieli us 50 % pyTuuia (41M HaAbMeHHTa) u 50% mwupKoHa 6e3 M3MeHe- 
HHA paHee NPHHATOTO pexKHMa OTAeAUTb THTAHOBbIC MHMHepabl OT WHpPKOHa. 

CHWxKeHHeM KOHI[eHTpallHH KUCIOpoa B ype NyTeM MpoxyBKU a3oTa C 
moceLyroulel Puotattuel B CTpye a30Ta yAalOCb pasfeUTb pyTHMO-ILupKOHOBYIO 
CMeCb, NOJYYHB MpOAyKTbI BbICOKOTO Ka¥eCTBa: WHPKOHMeBbILi KOHIeHTpaT C 
coflep»aHvem 56,68—65,84% ZrOz u usBeyennem 77—79,5% u Kamepubili (He 
MeHHbIM) MpoMyKT c cosepxaHHem 89,64—90,47%  TiOz upu usBieuenun 
84,0%. IIpu stom B WHPKOHHeBOM KOHIeHTpaTe ocTaeTCa BCero Wb 3—5,5% 
TiOz, a B pyTHoBOM nponxyKte 6—7,5% ZrOsz. 

B mpotlecce ceIeKTHBHOH (wIOTalHH VJIbMeCHHTO-ILMpKOHOBOH CMeCH C Ma- 
JIbIM COJep2xKaHHeM KHCOpOsa B NyJibile B OCHOBHOM (bioTanMu nomyyeH 60— 
65% WHPKOHHEBIM KOHWeHTpaT, B KOTOPOM TakxKe COfepxKUTCH HesHauHTeJb- 
Hoe KOJIMYeCTBO HJIbMeHuTa (oT 1,75 fo 5,5% TiOz), u 50—58% uabMeHUTO- 
BbIM MpOLYKT c CosepxKanHem B HeM 6—19% ZrOz. CowepxKaHue WMPKOHHA B HEM 
MOXeT ObITh NMOHHKEHO MepeyHcTHOH OMepatuel. 

Takum 00pa30M, OKa3aJ1I0Cb BO3MOXKHBIM yaleHHeM KHCOposa MposyBKol 
a30TOM IIPOBeCTH CeJIEKTHBHYIO @vioTaluIo C BbIeeHHeM IMpKOHa B TeHHbIM 
IIpOLykT, MpHYeM THTAHOBbIe MHHEPaJIbl OCTAIOTCA B HEMeCHHOM MIpPOyKTe. 

@MjoTauMOHHOe paseJeHHe THTAHO-ILMPKOHHEBbIX KOJIJIEKTHBHbIX MPOAYKTOB 
MlocJie HaCbILeHHA BOMHOM cha3bl a30TOM JlaeT ad:PeKTHBHOe pa3esIeHHe THTAHA 
WM WHpKOHHA Mp MHHHMAJIbHOM paCxOJe peareHTOB: paCxoOJ OJIEHHOBOM KUCJIOTHI 
coctaBuiser 0,5 kr/T, a compl 0,2—0,4 xr/t npoTtus 3—4 xr/T ONe@HHOBOM KHCJIOTHI 
u 1,5 kr/T CofbI Bo PlOTaMOHHbIX CXeMaX, MpeJIOMKeHHbIX [JIA WpakTHYecKoro 
OcylllecTBJIeHHA. 

IlpuMeHeHve pearenTa-Jempeccopa MoxeT ObITb 3aMeHEHO MpoAyBKOM a30Ta. 
JlonouiHuTesIbHOe MpHMeHeHve KaKUX-NHOO Apyrux peareHToB UCKJIOdaeTCA — 
3TO MOXKEeT 3HAUHTEJIbHO YeWIeBUTb pa3esIeHHe THTAHO-ILMPKOHHEBBIX KOJIJIeK- 
TMBHBIX MpPOYKTOB, NoJlyuaeMbIX pH OOorallleHHW MeCKOB POCCHIMHbIX MeCTO- 
po2XeHHH MW KOPeHHbIX pyZ. 

Tax, (baioralveli yKa3aHHbIM CMOCOOOM KOJWJIEKTHBHOTO rpaBuTal\MOHHoro 
TUTAHO-I[MPKOHHeEBOrO KOHIeHTpaTa TeCKOB OTeYeCTBeEHHOrO MeCcTOpOXxKeHHA 
BbIZeIeH 68% WMpKOHHeBbI KOHIeHTpaT c u3BseueHHeM Jo 80% MU colep2xa- 
Hvem TiO, B Hem oKoIO 2%. Kpome Toro, aHHbIit MeTo d.loTall\MoHHOro 
pa3qemeHHA WpelcTaBlserT HHTepeC MOTOMY, Y4TO MO HaCTOAIllero BpeMeHH 
Mpotlecc ceeKTHBHOK (bioTalMu, yMpaBJIAeMbI| KOHIeHTpallMeH Ta3s0B, pacTBo- 
PeHHBIX B %KHAKOM chase, Obl] HeH3BeCTeH. 

Pa3MuHad PIOTHPYeMOCTh WHPKOHHEBLIX H THTAHOBbIX MUHepaJlOB B aTMO- 
ccbepe a30Ta Mocule yqaseHuA pacTBOpeHHOro KHCIOposa OObACHAeTCA pasH4YHeM 
MX KPHCTa/IMYeCKOH CTPyKTYPbI, BeJIMYMHOM HalpAxeHHOCTH MOBepXHOCTHOTO 
NOA, pasMdHOH THuApaTupyeMocTbIO UX MOBepXHOCTH, MofOOHO TOMY, Kak 
6bIIo Hamu MoKa3auo (°) B OTHOWeHMM AelicTBHA Ta30B Ha CesIeKTHBHY1O (ploTa- 


HHIO (prOopuTa uM Oaputa. 
Ilocrynn0 
49 XII 1957 
ILUTMPOBAHHAS JIUTEPATYPA 


i -Henxorosopos,A.I1.llanu p 0, Broan. upetu. metrananypr., 17 (94)9 (1957)., 
enux-Crenauos, B.H.Msauos, Lern. mer, Ne 10, 131 (1957). 
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PEOJIOLH ff 


| tO. M. BACHJIbEB 


| YHACJIEMOBAHHAA CKJIAQYUATOCTb ME)KAY IOOKHbIM YPAJIOM 
MW MAHTbILIJIAKOM 


(ITpedcmaeaeno axademuxom JI. H. Iep6axosoim 12 XI 1957) 


B reouloruyecKoli HTepaType TpyAHO HaliTH mpoOmemy, KoTOpasd Tak xe 
CHJIbHO TIpHBJIeKaJia Obl K CeOe BHHMAHHeE MHOFOUHCJIeHHbIX TeOJIOrOB, Kak U 
BOIIpoc O 1OrO-BOCTOUHOM OOpamvieHHH PyccKolt nmatdopmpl. Tourn copoxk ser 
BeeTCA AMCKYCCHA O TOM, CyUlecTByeT JIM NOA3eMHOe NposoxKenve YpasEcKoii 
CKJlaluaToH CHCTeMbI, re OHO pacnoJlaraeTcA H C KAKHMM H3BeCTHbIMU Coopy- 
DKeHHAMH ciipsraetca. Ilo stomy moBofly ObIvlIO BbICKa3aHO MHO?KeCTBO CaMbIX 
PasJIMUHbIX THMOTes, OMHAKO OTCYTCTBHe HeOOxofHMOoroO KoJIMYeCTBa (cak- 
THYCCKHX JaHHblX JO HaCTOALWLerO BPCMEHH He MOSBOVJIAIO CUHTATb 3TY MpoOslemy 
OKOHUATEJIbHO PeUIeHHOH. 

TlocmeqHee [ecaATHeTHe O3HAMEHOBAJIOCb WIMPOKHM pa3BepTbIBaHHeM reo- 
JOro-reopusuyecKux paOoT Ha TeppHTopHu MexkAY Ypasom u Manrpiituakom. 
B pesybTate Obl mMoyyeH OOUIMpHbIM cbakTHYeCKHH MaTepHad, HcnoMb3yA 
KOTOPbIM, MOXKHO COCTaBHTb CTPYKTYPHYIO CXeMY MO KpoBJie Mewa (puc. 1) u 
C ee MOMOMbIO, He MpereHdyaA Ha HCYepMbIBatolllee pellieHHe BCeH mpoOsIeMbI 
B UWeJIOM, CeJlaTb NOMbITKY OCBeETHTb HeKOTOpble BaxKHble CTOPOHHI MocJiequel. 
HanOoslee MpHnoAHATaA B CTPYKTYPHOM OTHOLWeHHH 30Ha HAXOJHMTCA Ha 1OXK- 
HOM IIpodOJKeHHH TiaBHOH anTuKIMHalH MyrofKap, re Ha OOWIMpHOH Mo- 
aH HaOsiodaeTca OTCYTCTBHe BepXHeMeJIOBLIX OTJIOwKeHHH. Jake Ha 
CAMbIX BbICOKHX yYacTKax peslbetpa pa3BHTbl HH2KHeMeJOBbIe Noposbl. Kposa 
“Ke BepXHero MeJla, eCJIM Obl MOpOfbl NoceqHero COXpaHHJIMCb OT pa3MbIBa, 
HaxoHlacb Obl B HaCTOAIlee BPeMA Ha BbICOTaX, 3HAYHTeJIbHO IMpeBblllla- 
roulux 400 Mm. 
 Ofa 30Ha BbICOKOrO 3aJleraHHA MeJIOBLIX NMopof M3BeCTHa B JIMTepaType 
co BpemMeHu padot B Kasaxcraue M. M. IIpuroposckoro (1912—1914 rr.), a no3z- 
Hee Mo uMeHem UyuikakyJbCKOM aHTHKJMHaJH HEOAHOKpaTHO OMMCbIBaJacb 
A. JI. Auumupim, B. A. Baxpameespim u ap. B mocmeqHee BpeMa 9Ta 30Ha Oula- 
rolapA JleTasbHbIM uccJIeqoBaHuAM Tpecta AxKTioOHedrepasBelka Obisla Ha- 
CTOJIbKO XOPOWIO M3y4eHa, YTO MpelcTaBAeTCA WesecooOpasHbIM OTKa3aTbCA 
OT rlyOoKO YKOpeHMBLUeroca MpecTaBJIeHHA O He, KaK O eJMHOH aHTHKJIMHaJIb- 
HOH CKJlaiKe, HM paCCMaTpHBaTb ee B KayeCTBe CHCTeMbl CTpyKTyp, B KavecTBe 
UYyurkaky JbcKoii 30HbI NoAHATHH. JelicrBuTeJIbHO, H reoslorMdecKHe HU CTpyKTyp- 
HbIe KapTbl CBUJeTeIbCTBYIOT O TOM, YTO 3feCb WMeeTCA CIO%KHO NocTpoeHHad 
CHCTeMa JIMCJIOKallWi, OOpa30BaHHad PAOM AHTHKJIMHAJIbHBIX WH CHHKJIMHaJIbHbIX 
cKJIaOK, OCJIOXKHeHHBIX B pale MeCT pa3PbIBHIMA Hapywienuamu. Ha cBo- 
WaX MOMHATHH pasBUTbI aJlbOckKHe MH CeHOMA@HCKHe OTJIOXeHHA, KPbIJIbs 
o6pas0BaHbl CeHOHOM. CHHKJIMHAaJIM BbITIOJIHeHbI MaaCTPpHXTOM HM MaJIeCOreHoM. 
[lo KpoBJle BepXHero Mela, BBHAY pa3MbIBa MocJeMHero, MepeyncJieHHble 
cKalKH ukcupyroTcaA cwla6o, OAHaKO MO KpoOBJie HEOKOMa OHH BbipazKeHbl 
OTYeTJIMBO. 

UyurkakytbcKaa 30Ha NOANATHH Ha Wupote copa UyuiKa-Kyub He Konuaercs. 
B 1956 r. B pesysbTate OypeHuaA NosyueH HOBbIM MaTepHaJI, KOTOPbIH NoKasbl- 
BaeT, UTO 30HA MOAHATHM 30ecb He 3aTyxXaeT HM He MorpyxKaetca NPAMO Ha tr 
AIM Yoro-BocTOK Tok Uarpaiickoe mmato, Kak mpefmoviaran A. JI. AHHH. 
Ha COBePIIeHHO OTYETIMBO, B HalipaBienuu 230°, mpofosxKaeTca Ha loro-sanal. 
[IpotomKenve UyuikakyJIbcKol 30HbI NpocJiexkuBaeTCA 6oulee uem Ha 100 Km 
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BiuioTh Ao Yetiopra. Ha yuactKe or copa Uyuika-Kyb fo cauanua pp. Uera 
u Maupicali 29T0 MpooJKeHHe BbIparxkKeHO OOWIMPHbIM CTPYKTYPHbIM HOCO 
B lIpefelaxX KOTOporo KPOBJA Mesa OYeHb NOOO NorpyKaerTcx Ha loro-3ana 
U 3HauHTebHO HHTeHCHBHee — Ha CeBepo-3allay HM 1Oro-BocTOK. 3aTeM, B palion| 
ayia AK-TyMCyK BbieJIdeTCA JOKaJIbHOe NOAUATHE, B CBOMOBOH YacTH KoTOpory) 
KPOBJIA MeJla BCKPbITa CKBa2KHHaMM Ha OTMeTKaX OT —220 Jo —240 M, B To BpeM} 
Kak B 10—15 km K 3amayly oHa HaxoqUTCA Ha aOCOJNOTHBIX BbICOTaX oT —27{ 
jo —285 m. Eule 6oulee KpyTbIM ABJIAeTCA BTOPOe KPbIJIO MOAHATHA: B YOrO-Ba 
CTOUHOM HallpaBJICHH KPOBJIA MeJia pe3KO Norpy2KaeTcAa Jo OTMeTOK 330—370 M 
Takum o6pa30M, aMIJMTY Ja MOAHATHA ONMChIBAeEMOH CTPYKTYPbI, BO BCAKOM CJ1Y} 
uae, He MeHee 30—50 Mm. Ocb ee TAHeTCA Ha loro-3anak UM MpoxOAUT Yepe3 3MMOBb) 
Tackenuy wu aya Ax-Tymcyk. Kak no cBoemy XapakTepy, Tak MH lo pa3Mepan 
9Ta OpaxXHaHTHKJMHaJb AHaOTHYHAa OMMCAaHHbIM Bblile JlaybcKkomy, Y3yHTaJb 
cKomy uM UyuikakybcKOMY NOJHATHAM. OTa HOBaH aHTHKJIMHab, ABA 
wlaca, OYeBHLHO, OLHUM H3 3BeHbeB UyiikakysbCKOH 30HbI, MO2%KeT OBITb Ha: 
3BaHa AKTYMCYKCKOH. 

TakoBa B OOWHX YepTax MopdowJiorusA toro-3anaqnoro NpososmKenna Gynt 
KaKYJIbCKOM 30HbI 10 KpoBuJe BepXHero Mevia. [loarBep2%xaeTcA Ona HM reodusy 
YeCKHUMH HCCJIeOBaHHAMH. OJeKTpopasBeHOUHbIMH padoTaMH 1oro-3anaHe; 
Ax-Tymcyka oOHapy2XeHo NOAHATHe, B WeHTpaJIbHOH YacCTH KOTOPOTO NMOBepxX' 
HOCTbh ONOPHOFO IIeKTPHYeCKOrO TOPH30HTAa HaXOAHTCA Ha PyOHHAaX, O/MM3KH3 
kK 1800 M, K ceBepo-3anagqy tbukcupyerca NorpyxKeune ero Jo rayOunpl 2200 3 
K toro-BocToKy — Jo 2600 m. Ocb nodHATHA MMeeT YeTKO BbIparKeHHoe wWra 
3alaHoe HalpaBuenve. CelicmuyeckHe uccJleloBaHHA TakxKe Mo,TBepAuas 
1roro-3anawqHoe mpolowKeHhe Uyuikaky/JbCKOH 30HbI NOAHATHH BIVIOTb Jo ce 
BepHoro 4YHHKa YCTIOpTa UH, KpoMe TOPO, HaJIM4He B peseax TOPO MpooJKeHH 
pala JIOKaJIbHBIX CTPyKTYPp. 

AKTYMCYKCKaA aHTHKJIMHaJIb, B CBOIO OYepedb, He ABJIAeTCA MoCJeqHel BCH 
cTeMe CTpyKTyp, Ppacnoyiara‘oulNxca Ha 1OFro-3anaqHOM mposouxKenun Ypavie 
K toro-3anaywy OT Hee, y2Ke Ha CaMoM IviaTo YcTIOpT, pacnowJlaraeTcA HOBOe 
Kyprauckoe noqusatue. BnepBble ono OblJIO BbInBsIeHO B 1948 r. B. A. Baxpa 
MeeBbIM, KOTOPbIH OOpaTHJ BHHMAHHe Ha peskoe COKPallleHHe MOLWLHOCTH TapXari 
yOKpaka H allleaHpbIKCKOH CBHTbI H BbillafeHve H3 paspe3a TyYpralicKoll CBUTy 
B palione MoruuibHuka Kyprau. A. K. SamapenoB, oTMe¥ad HeCKOJIbKO MOBbI 
INCHHOe THIMCOMeTPHYeCKOe MOJIOAKeHHe HEKOTOPHIX TOPH3OHTOB TpeTHYHOH CH 
CTeMbl Me*KyY MOrHJIbHHKOM Kyprau u Kouoyuamu UeramOai, Ha3Baul 9TO NOx 
HaTHe UeramOalickum. B 1950 r. C. C. PasmpicoBpa HHCTpyMeHTaJIbHbIM IyTes 
yCTaHOBHJ1a BOSAbIMaHHe KPOBJIM alllealipbIKCKOH CBHTbI MeXxKY HasBaHHbIMt 
MyHKTaMu Jo 180 M, B TO BpeMA Kak K CeBepo-3allaly H IOrO-BOCTOKY OHa HaX 
MuTCA Ha aOcoJNOTHBIX BEICoTax 140—120 m. Ananoruunbim o6pa30m Bese? 
ceO HW MosOlIBa CapMaTa: B OCeBOM 30He HOMHATHA OHA PUKCUPYercA Ha BHICOT! 
200—205 M, a Ha KpPbIJIbAX CHMKaeTCA Jo 175—185 m. Bypenue Jano JonowHH! 
TeJIbHBIM MaTepHaJ, CBHAeTebCTBYIOLWMH O TOM, YTO MO KpoBJie Mena Kyprau 
CKoe NOAHATHe PUKCHpyercA He MeHee OTYETJMBO, NOCKOJIbKY K wro-3anally 0} 
AKTYMCYKCKOH aHTHKJIMHaJIM BHOBb OTMe¥aeTCA BOSAbIMAHHe KPOBJM BepxXuerd 
Mela Oo —250 M. Oro Bo3KbIMaHHe CooTBeTCTBYeT BOCTOUHOM MepuKJIMHaJE 
Kyprauckoro nofusatua. B cBoxoBolt YacTH NocseqNero KpOBJIA Mewla 3aleraer 
O4eBHAHO, elle BBILUe. 

B 1952—1956 rr. Ha BOCTOUHOM MoGepexKbe copa Meprspiit Kyryk Opin pol 
BeNeHbI CeHCMH¥eCKHe HMCCJIeQOBaHUA, KOTOPble MO3BOJIMJIM COCTaBMTb KapTy 
u3zorsyOuH mo | orpaxkaiouleMy TOpH30HTY, COOTBeTCTBYIONLeEMY NMOMoWiBe Tpel 
THUHBIX OTIOAKEHHH. C MOMOULbIO STO KapTbl OKa3aJ1IOCb BOSMOXKHHIM MOCTPOHT! 
CTpYKTypHylo CxeMy NO KpoBJie Bepxuero Mewia (puc. 1) H Ha ee OCHOBe CyANTE 
O J\MCOKaWHAX 9TOH TeppHTopuH. | 

Glecb pee BCerO OTYeTJHBO BbITeAeTCA 30Ha NOMWATHH, TAHYULAACH 07 
ileHTpaJibHow “actu copa Aum«ktTalinak Ha 3amay-1oro-3anay K Oyrpam Cakcaya 
Apa. B npefestax STO 30Hbl KPOBJIA Mesa HaXOAUTCA Ha aOCOJIOTHBIX oTMeT 
Kax oT —400 to —500 M, B TO BPeMs Kak K 1OLy OT Hee 9TOT TOPH30HT norpy2ka 
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Puc. 1. CrpyktypHaa cxema no Kpopvie BepxHero Mena. a —_ 061 
HICH, MpOBeqeHHbIe yepes 50 M; 6 — M3OruIICbI, MpoBeyeHHbIe I 
JeraHuA OTACJIbHbIX TOPH3OHTOB HeOreHa; 2 — M3OruMCbI, MpoBe 
THMCbI B OO/ACTH OTCYTCTBHA BepXHeMeJIOBbIX OTMOXKeHHI, eC - 
o¢ — PaspbIBHbIe Hapyliewwa. AHTUK AHH aan: 1 — Jlaya 
Ys3yutanpckas, 5 — UymKaxyapcxas, 6 — Axtymcykcxas, 7 - 
10 — KypapKexas, /1 — Capruncxaa, 12 — Beneyecxan, 1/3 — 
16 — Tyrapaxyanckas, 17 — Tacypnuucxas, 18 — Typymcxaa, 

— Kpisauckan, 22 


os Kowxapa ao aie 


val 
PRs 
Se. | 


8 
3 : 
700 ° 


. 


750%.* 


ACTH: OTCYTCTBHA, BEPXHEMEVIOBLIX” OTJIOKeUH; 6 — n30- 
IPCANOJOXKUTCILHO Ha OCHOBe u3yyeHHA XapakTepa 3a- 
AEHHbIC NONOMHUTeEbHO Yepes 25 Mm; 0 — YCJIOBHBIe 130- 
— H30PHIICbI, MOCTPpOeHHbIe NO JaHHbIM celcmMopasseyku; 
bcKant, 2 — JDKannqunckas, 3 — My36enbcekas, 4 — 
— Kypraucxas, 8 — Bykeuckxas, 9 — AmnkTalinakckaa, 
» Koxnextunckan, /4 — Tepckencxas, 15 — J{uspekaa, 

19 — Xynali6eprencxan, 20 — Cesepo-By3auunckaa, 
— Kaliqaxckaa 


etca 4o—700, —750 M, a k ceBepy 10 —600 M u HwxKe. Sra 30Ha CocToHT H3 He- 


| CKOJIBKUX OOOCOOEHHBIX aHTHKJMHaJel. HavOonee Kpynuad H3 HUX 3anuMaer 


WeHTpaibHy!0 YacTb copa Aulukralinak. K 3analy or Hee ceiicmu4ecKuMH Uc- 
CleqOBaHHAMM ObIO BbIABJeHO KypwJbikKcKoe, a K 1ory — HeGoJIbIIOe Capruu- 
cKoe MowuATHe. B cepepHol yacru copa Ammxraiinak Opiia ycraHoBJiena elle 
OAHa aHTHKJIMHabHaA CKJlaKa, Has3BaHHad bykencKol. Kpome Toro, B palione 
Kosloques Beney OblJio ycTaHoOBJIeHO elle OHO NOANATHE, Fe NOAoWIBa HeOreHa 
3aJleraeT Ha 30—40 M Bplille, YeM, HampuMep, B JonuHe p. Manaun un B paHoue 
}OXKHOTO OKOHYAHHA Copa Amuxralinak. Ilo KpoBe BepXuero Mewa, KaK MoKa3a- 
JIM CeHCMM4eCcKHe UccJIefoBanHa, BeneyccKoe noquaATHe TakxKe (puKcupyerca 
AOBOJIbBHO YeTKO H UMeeT aMMJIMTYAY Hue mMeuee 100 mM. 

Teouiormueckue uccuieqopaHusa Ha By3auax noKa3asu, uTo Yepes BCIO CeBep- 
HylO 4acTb NOJIyOCTpoBa C 3anaya Ha BOCTOK Ooslee Yem Ha 200 KM TsHeTCA 
oOumMpHaa Cepepo-Bysaunuckasd 30Ha NosuATHH (puc. 1). Ye cefiuac, na nep- 
BOM 9Talle H3yYYeHHA TeOJIOrHH MoOJyOCTpoBa, B MpesesaxX Ha3BaHHOM 3OHbI BbI- 
AeNAeTCA HeCKOJbKO JIOKaJIbHbIX NOAHATHM, CTPyYKTYPHbIX HOCOB HM Apyrux 
CTPYKTYPHBIX 9SJIeMeHTOB. HavOoulee KpyNHbIM NOMHATHeM sABJAeTCH CeBepo- 

y3a4uHHCKoe, KOTOPOe 3aHHMaeT TOUTH BCIO CeBepo-3anaQHy!O YeTBePTb Mowy- 
ocTpoBa. Ha kKpblJibaAX NOAHATHM KPOBJIA BepXHeFO MeJla HaXOJMTCA Ha OTMET- 
Kax oT —10 Jo —60 M, npHuem no Mepe MpHOnmxKeHUA K OCH OTMeYaeTCA BCe 
Oovlee riyOoKUli pa3sMbIB BePXHUX TOPH3OHTOB MeJIOBOM CHCTeMbI, a Ha CaMOM 
CBOJe Pa3BUTbI OTJIOXeCHHA CEHOMAHA H axe abOa. K BocToKy OT oMHCaHHOTO 
NOAHATHA, B Mpeqeax CeBepo-by3auHHcKoH 30HbI, UMeeTCA elle TPH Opaxu- 
aHTHKJIMHaJIbuble CTPYKTYpbl: Xyai-Bepreuckas, Typymckaa u Tacypnuuckaa. 
K wro-Boctoky ot Cepepo-Bbysaynnckoro MoxHATHA BbiZenaerca We6upcKuti 
CTPyKTYPHbIM HOC, a elle Jabuie — Kpi3sanckanx u KaliqaKckand OpaxnanTu- 
KJIMHaJM. Ora rpymma crpyKtyp oOpa3yer lOxkxuo-by3aunuckylo 30HyY NOAHs- 
Tui. Mexyay Cepepo-bysaunuckol u lOxkuno-by3aunncKolH 30HaMM pacnoviara- 
eTcd WupokHi Yuaiexckuli Mporn6, B Mpeslesax KOTOporo KpOBJ1A MeJla Norpy- 
*KaeTcd Mo oTMeTOK —250 M, B TO BpeMA Kak Ha CBOJaX NOAHATHHM MoceqHAA 
(bukcupyetcaA Ha BbIcoTax oT —1l00 yo —150 oM. 

TakuM o6pa30Mm, H3y4eHHe CTPYKTYpbl BEPXHEMEJIOBbIX, a TAaKKe TPCTHYHbIX 
OTJIOXKeHHH MoKa3biBaeT, YTO MexKLy }OXKHbIM OKOHYaAHHeM Ypasa uv Maurpiuiia- 
KOM B OCaJIOUHOM YeXJI€ IIMPOKO paclipocTpaHeHbl MHOTOUHCJIeHHbIe CKaXKy, 
OTJIMUHbIe Kak OT COJAHBIX KyNONOB [IpukacnwickOH BNaQMHbI, TAK HU OT Tpe- 
pbiBucTHIx crpyktyp [Ipeaypaspekoro MporvOa. ITH cK/IaKM OOpasyloT Cepun 
OJHHaKOBO OPHeHTHPOBaHHbIX PaBHOBeJIMKHUX AHTHKJMHaJIeh HW CHHKJIMHaJen. 
Jia HuX XapakTepHa 4YeTKO BbIpaKeHHas JuHeHOCTb. B paspe3ax auH- 
TMKJIMHaJieH MMeeT MeCTO YMECHbUICHHe MOULHOCTH OTJeJIbHbIX TOPH3OHTOB HU 
jlaxke BbIMaleHHe HEKOTOPHIX H3 HHX; HaOwJOMaloTcA MepepbiBbI, CeAbl pasMbiBa 
M yrsopble Hecorjacua. B cHHKMHaIAX pasBUTbI Ooslee MOLLHbIe HM HanOosiee 
NOJIHbIe CEP COrsacHo MJaCTYIOULMMCH CJIOAM. OTH CKJaIKM HOCAT YepTbI TH- 
MIMUHbIX YHaCJleqoBaHHbIx cTpyKtTyp. JIpyrHmMu CJIOBaMH, MexK]Ly _Ypasiom 
wu ManrpiuiiakoM yCTaHaBJIMBaeTCA HaJIMUHe THIMYHOM yHaCeqoBaHHON CKJal- 
yaTocTH. 

A. JI. Anmunpmm wu WpyrumMu coBercKHMM reoJoraMu OblJia paspaOoTaHa u 
OulecTAILe HCMOb30BaHa Ha pakTHKe MeTOAMKa M3y4YeHMA CTPyKTypbl Morpe- 
OenHoro (byHwamMenTa MOJOMbIxX rslaTpopM MO OCOOeHHOCTAM YHAaCJIeAOBaHHOH 
cKslaquatoctu. [IpumMenaa 9TY MeTOJHKY B OTHOLIEHHH ONHCLIBAaeCMOW TePPpliTO- 
PHH, MOXKHO CllesaTb HeKOTOpbIe BbIBOALI O XapakTepe Wro-BOCTOUHOTO OOpam- 
JleHua PyccKkow mulaTdpopMpl. 

Bo-neppbix, CTaHOBHTCA OYeBHAHBIM, YTO YpaJbcKaw CKJiaqyaTad cucTema 
He 3aTyXaeT HH y 10x%kHOrO OKOHYaHMA MyrofyKap, HM y copa Uyuika-Kyub. 
Oua, nocreneHHo norpyxkadcb HW MOBOpayHBas K toro-sallafly, MpocsexUBaeTCA 
lo aya Ax-TymcyKk, a 3aTeM BIJIOTb AO CeBePHbIX YHHKOB Yctiopta. Bowbute 
Toro, Mpoflos2KeHve ee HaMevaeTCA JlaxKe B Mpefetax CeBepHoro Yctiopra. 
B ocaflouHoM MokpoBe 2TOMY MposoJKenHIO OTBeUaIOT AMCJOKannH Uyuika- 
KymbcKo# 30Hbl, AktTymcykcKas uw KyprancKad anTHKJHHaJH. 
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Bo-BTopbIx, B lpefeax nowyoctpoBpa By3auu YeTKO BbifeJAIOTCA ABe CH- 
CTEMbI YHaCJIeMOBaHHbIX CTPYKTYP. OTH CTPyKTYpbI Mo CBOeMY XapaKkTepy HHYeM 
He OTJIMYaIOTCA OT ANCoKauHH UyuikakyJibcKoH 30HbI WJM ApyrHx yuHacCJleflo- 
BaHHbIX AWCoKawui Ypano-Cu6upckoli snurepuMucKoli nlaTsopMbI. Ovesu dno, 
OHH ABJIAIOTCA OTPaxKeHHeM OCHOBHBIX CTPYKTYPHbIX IJeMeHTOB NorpeOenHoro 
repHHHCKOrO *yHaMeHTa, aHaJIOTHUHbIX TEM, KaKHe HaXOJAT CBOe BbIpaKeHve 
B UyuwikakybcKoH 30He nNosHATHH. 
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Puc. 2. Texronuueckas cxema. @ — oOmacTb PyccKkolt maatcdopmpr; 
6 — mepefosolt repuuHcKHi mporu6; é— oOacTb morpe6eHHOH rep- 
WHHCKOH CkwayuaTocTu; 2@—aHTHKAHHAAN B Me30301ICKOli 
tomme: / — Jlaynpckas, 2 — J>KanHauuckaa, 3 — My36enbeKas, 
4 — Ysyutanpekaa, 5 — Uyuikakyipckaa, 6 — AKTymcyKckaa, 
7 — Kyprancxas, 8 — Byxenckasx, 9 — Aummxtaiinaxcxan, 10 — 
Kypapikekas, 11 — Capruycxas, 12—Beueyccxas, 13 — Koxnex- 
TuHcKas, 14 — Tepcxencxas, 1/6 — JIuapcxan, 16 — Tyrapaxuan- 
ckax, /7 — Tacypnunckan, /8 — Typymcxan, 19 — Xynaii6ep- 
reuckan, 20 — Cepepo-by3aunuckan, 2/ — Kuiganckas, 22 — 
Kaliqaxckat; 0 —CHHK IM HAJH B Me3030licKOlt Tome: J — 
Kapakynpexaa, // —IIpuuyurkakyspcexaa, J///J — Manauuuckas, 
/V—IIpu6eneycckas, V—Cesepo-Kyatyxckxan, VJ — Macrexcxaa 


B-TpeTbHX, Ha BOCTOUHOM MoOepexkbe Meprsoro KystTyKa ycranaBJIMBaeTca 
HOBaA CHCTeMa CKJIaOK, AHAaJIOFHYHbIX BbILeOMMCAaHHbIM. OTH CKJaKH TakKe 
ABNAIOTCA YHACJeAOBAHHBIMM WM B OOUMMX YepTax OTPaxKaloT OCHOBHbIe CTPyK- 
TYPHble JJIEMeHTHI CKJlIaq4¥aTOoro OCHOBaHHA, KOTOpoe, MO-BHAMMOMY, TakK2Ke AB- 
JIAeTCAH TePWHHCKHM. 

Takum oOpasom, or [Oxknoro Ypaua Jo nouyocrposa Bysaun ycranaBuiMBa- 
eTCH HellpepbIBHat CHCTeMa yHaCJIeMOBaHHbIX CKJaqok (pvc. 2). Dru cKnayKu 
COBepIeHHO aHaJOrMunbl B UylikakysbcKOH 30He, Ha CeBepnom Yecrtiopte, 
B palioue copa Meptspii Kysryk 4 Ha MomyocrpoBe Bysaun. Ha 2Tom ocHOBaHUH 
MOXHO CieaTb BbIBOA, YTO BCe 3TH 3OHbI ABJIAIOTCA COCTABHbIMU 3BEHbAMH eJIH- 
HOH, HbIHe NorpeOeHHOH CHCTeMbI TeplMHCKOM CKsayaTocTH, KoTOpas B BYJle 
muaBHoHw AyrM oOpamisaer Pycckyto nuiatdopmy c sro-BocroKka. Mexyy aroli 
CHCTeMOH M Kpaem Pycckoli mulatcdopMbl, KaK H B G6oJlee CeBepHbIX palionax, 
pacnosiaraeTcaA MepeqoBoH mporuo, B mpesleax KoTOporo pacipoctpanena yxe 
He CMJOUIHAaA, a MpepbIBUCTaA CKJlaYaTOCTb, KOTOPad K TOMY %Ke He OGvlajaeT 
CBOHCTBOM YHaCJleMOBaHHOrO pa3BUTHA WIM OOalaeT UM B Kpaline ocsa6uen- 
HoM Bue. MMeHHO TakKMMH ABIAIOTCA JMCNOKaMM MesoKaliHo30s paliona 
[OxHo-OM6encKoro MOAHATHA (puc. 2). 


Mockosckuli HetpraHoli HHCTHTYT Tloerynuso 
um. MW. M. Ty6xuna r 10 XI 1957 


Moknayo Akawemun nayx CCCP 
1958. Tom 119, Ne 4 


PEOJIOPH A 


B. A. 3YBAKOB 


CTPATYPPA®HA YETBEPTHUHbIX OTJIOQKEHUM JIEMHHKOBON 
3OHbI NPHEHHCEMCKOH CHBUPH 


(IIpedcmasaexo axademuxom H. I]. Tepacumoeeim 17 VI 1957) 


B nocueluve rofbl B CBA3H C TeOJIOTHYeCKHMH HCC/eOBaHHAMH, NpOBOAUB- 
IMMUCA B OJIMHe HMKHero TeveHHA p. EnWCel, HaKONJeH OoJIbWIOH cdbakTHYe- 
KHH MaTepHaJl 10 CTpaTHrpapHu YeTBePTHYHHIX OTJOXKeHHH JeXHHKOBOM 30HBI 
IpHenucelicko uacTtu CuOupy, No3BoJ AIO BHECTH pA, M3MeHeHHE Mu oNos- 
eHHii B cxemy B. H. Cakca (*). CymlecTBeHHO HOBbIM ABJIAeTCA YCTAHOBJIeHHe 
poOMexKyTOUHOrO JIeMHHKOBOrO FOpH30HTa — eHHCelHckoro, pacnovJlaratouleroca 
Ky CaMapOBCKOH H 3bIPAHCKOM MOPeHaMH, HM MpoABHxKeHve TpaHUlbl caH- 
yroBckol (ceBepHol) TpaHcrpeccuu no JomwuHe Enuces ua 6° K wry or IIna- 
HHO — fo 62° c. m. (*). 

MotiHocTb YeTBepTHUHbIX OTJIOX%KeHHH JleqHHKOBOH 30HbI []pHenncelickok 
MOUpH KoseOuetca oT 20—30 Zo 200—250 m. B nocueqHem clyyae YeTBepTHY- 
ble OTJIOXKEHHA BHIMOJHAIOT APeBHIOIO 9PO3HOHHO-TeKTOHHMYeCKy10 Enncelickyro 
MaqHHy C OTMeTKOH NOMOLUIBLI YeTBEPTHUHIX OTIOMKeHuU oT 25 To 200—240 m 
uke YpOBHA Mops. 

B mpeflenax 3TOH BMayHHbI BCKPbIBaeTCA NOJIHad cTpaTHrpadyeckas Ko- 
OHKa C MpeoOJlaqaHHeM MOPCKHX H O38ePHbIX dallul. 

UerpepruuHble OTJOXKeHHA CpeqHero HM BepxXHero TeYeHHA OMHb! Enncest 
< ory oT 61° 30’ c. WI.) MpefcTaBseHbl TeppaCOBbIM AJIJIIOBMaJIbHbIM KOMM- 
€KCOM, (POPMHpOBaBLUMMCH, HauHHaH OT IWIMOWeHa WH MO Halinx Hel (?,°). 
[eTBepTHUHbIe OTOXKeHHA HHKHerO TeyeHuA Enuces (K ceBepy oT 61°30’ c. m.) 
peCTaBJICHbI YeEpeOBAaHHeM AJIJIIOBMAaJIbHbIX TOPH30HTOB C O3e€PHO-MOpCKHMH 
JI@JHAKOBbIMH, UTO TOBOPHT O HeEOJHOKPaTHbIX WHTpeCCHAX MOPA B OMY 
HHCeA HM 3anOJIHeHHH ee JI@,HHKOBbIM NOKpoBoM. B HacTosmee BpeMA B Upe- 
eax Enucelickoi BiajMHbl yCTaHaBJMBaeTCA TpH MorpeOeHHbIX JOJIMHHBIX 
OMIMJIeKCa: JOJIe,HUKOBbIN (al N——.Oa), cpeHeMe kK Jie JHUK OBbIN (Ales) u I 
OBOME2K/1e JHUKOBbIii (al Q5)- 

CoppemeHHad JomuHa EMuced B HMXKHEM TeYeEHHH UMeeT Oovlee MOJIOZOH 
o3pacT, 4eM B BepxHem TeyeHuu. Tak, Ha yyacTKe HuxKe ycrbsx [lo_KameHHoli 
YHrYCKH OHa OblJla 3al0x%KeHA BO BpeMA perpeccHH CaHuyroBcKOrO Mops, 
HuxKe ycTbs HuxKuet TyHrycku — yoke mocsle 3bIPHHCKOrO Ole qeHeHHA. 

B Tose YeTBepTHYHbIX OTMO%*eHHM EnnceckoK BiafHHb! B NOe BU3yaJIbHO 
OryT ObITb BbieseHb! Y WHTOMOrO-cTpaTurpaduyeckux eCWHHL, MPH 9TOM 3a 
MOPHbI TOPH3OHT MPHHHMaIOTCA MOpeHa HM QVJOBMOTJIAMaJIbHbIe OTJIOMKEHHs 
AKCMMAJIbHOrO NMOKPOBHOrO osleqeHeHua CuOupH — caMapOBCKHi JIe,HHKOBBIN 
opuzont (gl Q3sm). Hwxe ero slexaT JMaroHasIbHOCONCTEIe TYpyXaHCKHe 
ecxu — al Q3 (tr), mouHocTbIO 70 57 M, CBHTa O38epHO-9CTYaPHbIX «CH3bIx 


2 E 
yIIMHKOB», MomjHocTbio 4o 100 m (1—ImQ;— Qs) HM cBHTa aVIVJIIOBHaJIbHBIX 
TIOKeHUH MorpeOeHHOH oe qHHKOBOH oHHbI Enucei — CBHTa 3aBaJIbHOrO 

1 a 
pa — al Q; (zj). ; 
Bpillle CaMapOBCKOrO TOpH30HTA BbIJeJIAIOTCA: XAXAJIEBCKHE TeCKH — la 1 Q3(h) 
0 50—70 M MoulHocTbIo, cooTBeTcTByIoulMe amoBilo IV HajNOvMeHHo! 
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Teppacbl JI@HMKOBOM SOHbI COBpeMeHHOH jomuHbI Ennces; HHrpeccHOHHk| 
f 1+2(S) no 80 M MOLLHI 

O3€PpHO-MOPCKHe OTJOXKEHMA CaHUyroBcKOH cBuTBI —Q3"~ (S) A | 

CTbIO; MOPCKH€ M KOHTHHeHTaTbHbIe TeCKM Ka3aHeBCKOrO TopHsoHTa 

‘ f : 

al — mQ2K; sbipsucKuii sequuKosplit ropusontT — glQ3z M asJIOBHaJIbHBIe O} 

lOxKeHUA COBpeMeHHOH jOuMHb! Enuces, Bospact KOTOpbIX yMeHbllaeTcA BH 

10 TeUeHUIO. 


Cmparmuepapuyel xaA Cxema koppenauud vembepmuynelx OMmOHeHUL Slumonoeo- 
Exucelickol Gnadunes -cmpamuepa@uvech 
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Pue. 1. Cxema crpaTurpapHu yveTBepTHuHEIx OTOKeHU WeHHKOBOH 30HEI IIpuennceticn 
Cu6upu: / — rpanutta MexKAY MOPCKHMH HM KOHTHHEHTAJ_HBIMH CalluAMM YCTBEPTHYHbIX OTV 
*KeHUU, 2 — OOacTH pasBUTUA JIeAHHKOBbIX (Paul, 8 — OOacTH pasBUTHA seHAKOBO-MOpCKi 
haunt, 4 — o6nacTH pasBATHA MOpCKHMX M O3epHbIX TAMHMCTHIX daynl; 6 — oOnacTu pasBuTi 

MOPCKHX HM KOHTHHEHTAJIbHBIX TNecuaHbix (aul | 


| 


Hsyuenne pa3pe30B C HCHOJIb30BaHHeM MeTOJOB NaJIMHOJOrHyecKoro, a 
pasioruyeckoro HM CallMaJIbHO-JIMTOJOPH4eCKOFO aHaJH30B MO3BOJIAeT pacus 
HHTb CBHTY «CH3bIX CYIIMHKOB» HW CaHYYFOBCKYy10 CBUTY Oovlee ApoOuo yxe n 
KJIMMaTHYeCKOMY Mpu3naky. Cxema crpaTurpadwyeckoro pacuwieHeHua weTBe} 
THYHBIX oOTJOKeHHM IIpuenncelickot Cu6upu B mpeyenax Enncelicxoli sri 
AMHbI WpekcTaBJiena Ha puc. |. B cpefueli uactu pucynKa Jana cxema Koppeas 
UHM BbIeACMbIX CTpaTHrpapuyeckuX MOMpaseennh, NOATBepxKennax mp 
CJle*KUBaHWeM FOPH3OHTOB Bowe. B xofle sTOrO NpocexKUBAHUA ObIJIO yeTaHo 
JI@HO HaIMune (pallMaJIbHbIX MepeXOJOB OT KOHTHHCHTAJIbHbIX OTJIOXKeHHE K MO 
CKHM He TOJIbKO JIA Me2KJIeRHHKOBbIX, HO HW JIA JI@RHHKOBbIX OCAKOB U Obst 
BbieseHa Pal PIAWMaJIbHO-MOPCKHX OTJIO%KeHHH (MOpeHa, OTJOXKeHHAA Ha WH 
MOpCcKOrO HJM 9cTyapHOro OacceHna C WeMboBoro Mba UJI NAaBaroulMx aiid 
6epros) (*). | 

IIpapaad uacTb KoppeAAWMOHHO CXeMbI OTBeYAeT KOMMseKCy  aJOBMauJII 
HbIX OTJIOXKeHHH COBpeMeHHOH oMubl Envces, uMeronleli Bospacr or mocue 
3bIPAHCKOFO B HH30BbAX Enucex Ho KasantlescKoro B palione ycrba p. Tonks 


MeHHOH Tyurycku. JleBad uacTb CXeMbI OTBedaeT KOMIIJIEKCY MOPCKHX es 
HHH. 


Bea Tosa YeTBepTHYHbIX OTOx*KeHUl TIpnenucelicKoli CnOupu pacuieus 


etca Ha 10 naseokmumMaTHueckux sapycos. JloneqHuKoBble oTmOx%KeHHA (Q 
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‘BOPAT OO YMePCHHO-KOHTHHEHTAJbHBIX KJIMMaTH4eCKHX ycnoBnax. K j\peBHe- 
YTHHKOBbIM (Q?,) OTJOXeHHAM OTHECEHbI HU3bI CBUTbI «CH3BIX CYP JMHKOB» ¢ Jle- 
TYHAPOBHIM CMOPOBO-HIbIJIbIeBLIM CI€KTPOM H OTJOXeHHA THMa «MopcKoli 
PeHbI> B CKBaKMHAX lO p. Typyxau. 

CpequemexksleqHHKoBble (Q'2) OTO2%KeHHA MpelcTaBsenbl Bepxueli uacTbIO 
SATbI_<CH3BIX CYTJIMHKOB» C Ta@KHbIM CMOPOBO-MIbIIbILeBBIM CrieKTpoM. B Taii- 
APCKOH MenpeccHH ITOH TOJUe, MO-BAAMMOMY, OTBeYaeT MOPCKOH TopH30HT 
Portlandia lenticula MOI] u Nucula sp. (*), B Yerb-Ilopry — ranupt c mop- 
KHMH JHaTOMesMH. 

CamaposBcKuit MopeHHbiii ropusonT B mpeflesax Jounnbl Enuces ccbopmuposart 
DJIHOCTbIO 3a C¥eT CHOCa C CuOupcKol NaTdopMbl, YTO NOATBepxaeTcs MeTpo- 
DapuyecKHMH H MHHepayornuecKUMU JaHHbIMH. 

_ Ilecku mocrcamaposckoli Jommubt Enuces c THMHYHO Mex JIeHUKOBBIM CIO- 
OBO-IIIJIbIeBIM CIIEKTPOM (XaXaJleBCKHe Clon — lal Qi(h))* ornecensi K I Ho- 


OMY MexKJleqHUKOBbIO. K Hemy %Ke Ha ceBepe (CamOypr u IlymKozo) oTnecensi 
OPCKHe CJIOM C TaexKHbIM CIOPOBO-NbIJIbIEBbIM CHEKTpoM H Cc dayHol Cyrto- 
aria jenisseae Sahs., Balanus hamery Asc. u Cyprina islandica L., orpeuato- 
(Me HH3a4M CaHUYyPOBCKOM CBHTHI, a Ha y4acTKe K ory oT 64° c. mI. — o3sepHbie 
€@XJMeRHHKOBbIe PMH! (OMJbIBHHHCKHe Clon — IQ%(op). 


Cpeluaa “acTb CaHYyroBCKOli CBUTbI C apkTHYecKoli tbaynot Portlandia 
retica G., P. lenticula M., Astartecrenata G., koropaa o6napyxKeHa no Exnucero 
MI0Tb Zo 63° c. mw. (*), oTBeYaeT MakKCHMyMY TpaHCcrpeccuH, oOoralllena Ba- 
YHHO-raJIedHbIM MaTepHaJIOM HM XapakTepH3yeTCA MeCOTYHAPOBbIM CMOpOBo- 
BIIbIeBbIM CleKTpOM — eHMcelicKHe clon — glmQ?e). Mbt orHocuM ennceii- 
KMe CJIOH K OTJoxeHHAM I HoBOrO OJIeMeHEHHA, COMOCTABJIAeMOTO C MOCKOB- 
KMM Ha PyccKoH paBHuHe. Ha cepepe MM CooTBeTCcTBYyeT COOCTBeHHO-caHyy- 
OBCKHH Topv30HT UH «30Ha Portlandia» B. H. Caxca (’). 


BepxXHAA YacTb CaHYyrOBCKOH CBHTbI — HaJibeHHCeHCKHe COM — m — 
31 Q2(se), — mpescTaBiena K ceBepy oT 64° c. WW. perpeccHBHbIMH dallHamy 
Portlandia arctica var. siliqua Reev., a k tory or 64° c. ml. — JleHTOUHbIMH 


IMHAaMU HM (PJOBMOTAWMaJIbHbIMU MeCKaMH, HM Tak2%Ke OTHOCHTCA K Je HHKOBbIM 
TJIOKEHHAM. 

Mopekue MeckH Ka3aHIleBcKoro TropH3ouTa c cdbaynok Cyprina islandica L, 
-Zirphaea crispata L. nwa cepepe uw oTBeualoulMe uM oTmoxKeHHaA IV Haqnoli- 
leHHOM TeppacbI B Oovlee 1OXKHOK YaCTH CooTBeTCcTBYIOT yxe I] HOBOMy MexKJeL- 
HKOBbIO (Kasanlesckomy — Q3K). 3bipancKuii MopeHHbIt TOpH3oOHT, Ha yuacT- 
e K cepepy or 66° c. m. nepexppiBarouju IV HaynoMenny!o Teppacy, H CHH- 
pouHble emy oTJoxenua II] HafnowmMenHok Teppacbl oTHocatca Ko II HoBomy 
JIeqeHeHHto ** (Qiz.) Bce 6oulee MOJOAbIe OTMOXHKeHHA OMMHbI Ennces mo cy- 
leCTBY ABJAIOTCA MOCeeAHHKOBbIMH, OHaKO, YUMTHIBAA CyllecTBy1oulMe Tpa- 
WILHH, Mbl YCJIOBHO paCWJleHAeM UX Ha MocJesequuKoBbie (Q?) H COBpeMeHHble 
),). K mepBbIM OTHOCATCA MOpCKHe K KaprHHCKHe CJION H anmoBuh II u I 
aJ\NOHMeHHbIX Teppac, KO BTOPbIM — OCaKH NOMMeHHBIX Teppac. Cuefbl cap- 
AHCKOM cTayuM OvJleeHeHuaA B JomHHe Enuced lpakTHy¥ecKH He BbIeJIALOTCA. 


Bcecorw3Hblli HayYHO-HCCIeLOBAaTebCK Ui Tlocrymusio 
reoMOrHueckul MHCTHTYT 29 III 1957 


WATHPOBAHHAS JIATEPATYPA 


1B. H.Caxc, Tp. Hayuno-necn. uncr. reom. ApxTaxu, 77 (1953). 7 M. Il. Haro p- 
K u ft, Bectu. 3an.-Cu6. reon. ynp., B. 3 (1941). *% B.U.I pomos, Tp. MHIH AH CCCP, 
om. cep., 64 (1948). 4B. A.3y6axkos, JAH, 115, Ne 6 (1957). 


* B patione Ycrp-Ilopta um orseuator meccozckne mecku B. H. Cakca, Bo BHeJe HH KOBOH 
yHe 50—80 M — «xaxayleBcKanH» Teppaca. 
** TIo cxeme B. H. Caxca 3T0 I HoBoe omejeHenue (Q?32). 
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Jlokxanm Axkajemun nayr CCCP 
1958. Tom 119, Ne 4 


TEOJOVH 


T. Fr. KAJIMIUEBHY uv B. A. TOCbIJIbBHbIM 


OB OTCYTCTBHH TEPEPbIBA B OCAJIKOHAKOIJIEHHK 
ME)KAY KAMHO30EM K ME3030EM B PAMOHE 
CHHErOPCKA — 3ATOPCKA HA CAXAJIMHE 


(ITpedcmaeaeno axademukom C. H. Muponoeoim 25 XI 1957) 


HecneqoBaB paspe3 MeJIKHX HM TpeTHUHbIX OTJOXKeHHH B patone CuHerop 
cka — 3aropcka, Iumuzgy (14), Toya (°), Kapacaxu (*, *) u Kapaya (*) npn; 
WWIH K BBbIBOAY O HeCOriacHOM S3aJieranuu HaliOyTHHcKOH (HMxKHEAyHCKON | 
CBHTbl Ha BepXHeMeJIOBbIX (C@CHOH) MOPCKHX oOCafKax, XOTA HelocpeCTBeHHOrG 
KOHTAKTa MeJIOBbIX H TPeTHUHbIX OCaMKOB OHH He HaOsioqamu. Kypocasa 
*#Ke (°) cuuTaeT, YTO ACHOH TpaHHIbl MexKLy OTORKeHHAMM MeJIOBOrO UM TpeTH4 
HOrO MepHOoB Her. | 


Hekoropble HcCJleJoBaTeJIM 3a HM2KHIOIO Tpanuly TPeTHYHbIX OTJIOKeHH! 
NPHHUMAIOT HM2KHHM CJIOH KOHTOMepaTa HHKHeAyHCKOH CBHTbI (90LeH), He 
corlacHO, HO HX MHeHHIO0, 3aJleralollMi Ha OOpasoBaHHAX KpacCHOAPCKoOK CBHTS 
(ceHOH). | 

B pesyuibrate BbInloswHeHHbIX Tpectom CaxasHHyrereoJIOrHaA 3a MocJeqHhe 
rOMbl WeTaIbHbIX TeoJOropasBeOuHbIX paOoT Ha MoWlaku, mpocruparouselics 
Ha 30 KM oT CuHeropcKa Ha wre Jo Yprax Ha ceBepe, YCTaHOBJIeHO, UTO Now 
HWKHMM CJIO@M KOHTIOMepaTa HW 2KHeAYHCKOM CBUTbI Be3e MpHCyTCTBYeT, NG 
KpaluHel Mepe, 1—2 nuacta yrvid HM yruMcTorO aprHuduuTa (caMbId HWKHHE 
YIIeHOCHBIM TOpH30HT HalOyTHucKol cBuTe! Kapacaku (°)). B u3MeHeHHH MOI 
HOCTH STOFO TOPH3OHTa H YHCJa MacToB B Hem Kapacaku BUJeJl NMOATBepxK Tene 
BbIBOa O HeCOrlaCHOM 3aJieraHH MeJIOBbIX HM TpeTHYHbIX OTJOMRKeHMH, CUUTAA, 
4TO MOC JeEAHHe BbITOJIHAIOT HEPOBHOCTH Ha Pa3MbITOH MOBePpXHOCTH Mela. 

Peulenvio BoMpoca O rpaHvlle MeOBLIX HM TPeTHYHBIX OTIIOXKeHHH Opin no- 
CBALLeHbI MoJleBble HccJieloBanHa B. HW. [locbimbuoro. [aneontromornueckyro 
o6paOoTKky coOpanHol uM KoJIeKuMM cbayHbl UpowsBena T. T. Kasnumesuy. 

B paspese no p. Cuneropke aJleBpoJIMTbl, 3aKsOUAaTOlle OOHIbHYIO cbayHy 
Parapachydiscus sp., Inoceramus sp. H Ap. H OTHOCHMble BCeMM HCCJIesoBaTe- 
JAM K CeEHOHY, pacno/loxKeub! B 650 M MOA MepBEIM (HH2KHHM) YIOJIbHBIM IJ1aCTOM 
HWKHELYHCKOM CBUTHI. Toga MOULHOCTbIO 650 M MexkKAYy MocleqHHMM Haxo]- 
KaMH JOCTOBepHOH CeHOHCKOH (bayHbl H IOWeHOBOM HW XKHeLyHCKOM CBUTOH MMeeT 
CJlelyroulee CTpoeHwe (CHH3y BBepx). 

I. Caersio-cepbie KPpyNHO3epHUCTHIe aleBPOJMTbI C MeJIKMM paCTHTeJIbHbIM 
MYCOpoM HM TY@oreHHbIM MaTepHaJIoM, MepecJianBarollveca U3peKa Cc OAHOPOs- 
HbIMH TeCMHO-CepbIMH aJIeBPOJIMTaMH. ....... MomHoctb 200 m 

Il. Temuo-ceppili ofHOpoAubilit aeBpouIMT C UaCTbIMH MepresHCTbIMH KOHKpe- 
IMMsIMH PasMepaMH Jo | M u MeJIKOpaccesHHbIM NUPHTOM. OGbIdHO Yepes 20—5O0 m 
HaOJUOLalOTCA MpOCOH KPYMHOSepHUCTOPO 3eJeHOBaTO-Ceporo MecuaHukKa C TY- 
(PoreHHbIM MaTepMaJIOM MouLHocTbIO 2—5 om. Kak nmpapusio, Bepxunit H HMKuUIt 
KOHTAKTbl TaKHX MeCuaHbIX CJIOeCB HMeIOT MIOCTeMeHHbIM MepeXo], K HOPMAaJIbHO- 
OCaNQOUHbIM OAHOPOAHbIM aJleBpowuTaM Yepes 1—2-meTpoBble cou TyPoreHHoro 
a/leBpOvIHTa. 

Huorga na6mogaerca peskuii Bepxunli KONTAKT NecuaHukKA C OHOPOAHIM 
aJl@BPpOIHTOM. B BepxHell YaCTH aJleBPOJMTOB BCTPeyeHO GOOMbIIOe KOJIM4eCTBO 
3CJICHBIX BKJIOUeHHH TlayKouuta (?), a TakxKe Ty(poreHHbI MaTepHaw. 
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Haxogku cbayubl B 9TOM YacTH paspesa HCKMOUNTeNbHO peAKH (OAMHOUHbIe 
Kopadbl, OCTaTKU Opaxvonok UH MeNeluMok nWoXol CoXpaHHOCTH), HO oUeHb 
f¥acTo OOHapyXUBaIOTCA OTMHeYaTKM YeLyH ppI6 uaMeTpom 3—10 mm. 


| O6ulaa MoujHocTh 300 mM 
III. Ognopoaupiit Temuo-ceppiii MetkKo3epunctHili aneBpouur, coflep Kaun 


fol dia-(Pacilica), Yoldia m sMalletias.......... . Moutyocts 15 m 
IV. Hecuanuk kpynuosepuuctpiit ceppili c TydorenHEM MaTepHaJIOM. 
Bepxuu @ HMxKHMM KOHTaKTbI Mocrenennble . ... . Momuocrs 7 M 


_ Y. Anespowur MeaKosepHucTbtit oLHopoxublit TemHo-ceppiii. B BepX Heli 
HACTH MOABIAIOTCA MpOCOM KPYMHOSePHUCTOLO 3eIeHOBAaTO-ceporo aJleBposmuTa 
€ oTMeyaTKaMH JIMCTbEB; B JIMH3OBHHBIX MpoCJIOAX TeMHO-Ceporo avleBpowuTa 
JOTMedaeTCA PpoOMaHOe KOJMYECTBO CJIEMOB MeJIKUX POIOILMX KUBOTHBIX (YepBeli ?) 
}M cbayna menemunog: Malletia, Thyasira, Yoldia (Pacifica) u Lima. 
MottHoctb 78 

VI. Anespo.mrt 3emeHoBaTo-cepbiii KpyNHO3epHHCTHIli C OTHeUaTKaMH JIHCTbEB 
BeDaCTHTCABHEIMPETPUTOM) «ar oh Skea a on ef wy ww Momnocrs 500m 
Kpopseli SToro Clos ABAAeTCA HWKHM act yrad HWKHeLylicKoi cBUTH. 

B 3aropceKe Oovlee HIM MeHee JOCTOBepHble CBECHHA O HaxolKaX TUNMUHOII 
'MeJIOBOH (ceHoH) (ayHbl (Hamites cf. armatus Sowerby, Hamites indicus Forbes, 
jPuzosia sp., Laudryceras sp.), 3apeructpupoBannble B MaTepHasax MapKuteli- 
§ Mepckoro oTfesa waxTst JlosMHCKOM MPM MpOXolKe WTOJbHH, OTHOCATCH K CJlO- 
| AM, pacnoJio*KeHHbIM B 600—650 M nod NepBbIM MacTOM HuKHELyHCKOH CBHTHI. 
Ilo pay mpHunH McCJeqoBaHa TOJbKO BePpXHAA YaCTb TON MexKTy na- 
)XOKaMH MeJOBOH dayHbl HM MepBbIM IJaCTOM YIJid HHKHeLyHCKOM CBUTHI 
MoUlHocTbIO 350 M. CrpoeHve 3TOH YacTH Tou Mo KONy PasBelouHomy — 
§ JIEBOMY IIpuToKy p. SaropkKH —MpefcTaBsIAeTCA CHH3y BBepX B CJlIelLyrollleM 
/ Bue. 
i 1. AneBpoumMT TeMHo-cepbIfi OXHOpOAHbIM; NokuMHeHHOe 3Ha4eHHe MMelwoT 
| CHpeHeBaTo-Ccepble TyPoreHHble aJleBPOJIMTbI WM 3eJeHble NecuaHHKH. B HHKHeL 
YaCTH IIpHCyTCTByeT pa3HooOpasHad, HO OYeHb pelKan cbayHa OMHHOUHDIX KO- 
| panos Trochocyatus, 6paxHonox u3 cem. Terebratulacea, menetunog Nucu- 
jlana u Thyasira, kpynuptx dopamunudep (Nodosaria u Ap.), a Takxe B OOJIbUIOM 
| KovIMYecTBe OTMeuaTKH uellyH ppl. .... =... . .Momuocts 170 mm 
2. AneBpoJHT OAHOPOLHbIN TeMHO-CepbIM; OTMeMHeTCA OT BbILIeCONHCAHHOTO. 
| cox TyPoreHHbIM TecuaHHKOM MOIILHOCTbIO 5 M. B aJsleBpowuTax BCTpeueHbl 
Meesstnciia uv Ositere: =. pesto x0 nt ae = ot. 4  MoliinociE, 30 M 
| 3. Anesposnt, anasiorMunbiii onucanHomy Bpiile. Uacro BcTpeyatorcsA Mep- 
}TeucTbIe KapaBav Jo 1 M B MonepeyHuKe uM pasHooOpasnad cpayna: Yoldia 
' (Pacifica), Nuculana sp. ind., Yoldia, Thyasira, Acila (Truncacila), Neptunea, 
| Psephaea, Balanus, urapl MopcKux exkeli, Opaxvomojbl, XOMbl YepBeH, a Tak?Ke 
| HeONmpeesMMble OCTATKM MoJUOCKOB. B orfleJbHbIxX CJIOAX BepXHeH YaCTH CoJep- 
} xatTca Corbicula. Or nwxKeslexKalero JaHHbl CIOH OTAeNeH Mpocsoem ceporo 
| mecuanuKa C TpaBleM HM MeJIKOM TaJbKoHW moliHocTbio 0,30 M. 
B Bepxuei YacTu pa3pe3a Ha 5 M HaOsOAaeTCA Mepexofl K apruusntTy c Oob- 
| IMM KOJIMYeCTBOM paCTHTeJIbHbIX OCTATKOB HM 3aTe€M K NepBOMY YyIOJIbHOMY 
iiiviacty HwKHemylcKol cBuTHI. ....... =.=. =~. - .Momuocrs 150 m 
B oMWCaHHbIxX OTJIOMKeHHAX, 3aJleralouluX MeKLy PayHMCTHYeCKH OXapakTe- 
| PH30BaHHbIMH MOposaMu CeHOHCKOrO Apyca MW ZOWeHOBOM yIJIeHOCHOH HH?KHe- 
Wylickoll cBuToM, Halilena He OYeHb MHOPOUNCIeHHaA, HO pasHooOpa3sHas Mop- 
| CKad (aya MOJWIOCKOB, KOpaJIJIOB, HrJIOKOXKUX H MHOFOUMCJenHble OTHevaTKH 
| pbiO (uenryH) ,WpHuemM cpequ 9TOM (bayHbl He BCTPeyeHO HH OHOTO U3BecTHOTO 
| paHee Buf. 

Ilo cBoemy pooBoMy cocTaBy dayHa JeiuTcA Ha [Be Ppyniibl: 1) cdayua 
c Malletia u Yoldia u 2) cbayHa 6e3 Hux. 
l-a rpymma dayHbl MpHcyTcTByeT B BepXHeH YaCTH H3YYeHHBIX Paspe3oB 
-MOLHOCTbIO OKOIO 200 M, MMeeT OOJINK [peBHeTpeTHUHOK HU COCTOHT U3 HOBbIX 
| lpesctaBuresiel pojlos Malletia, Yoldia (Pacifica), Psephaea, Crassinella, 
| Thyasira u Op. 
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B cBxA3H C CocTaBOM @bayHbl, OTCYTCTBHEM JIMTOJIOrHYeCKH BbIpaxKeHHOTO 
nepepbIBa B OCaKOHaKOMJIeHHH WM HeloCpeACTBeHHBIM 3aJleraHHeM STHX CJIOeB 
Mo, SOIeHOBOH HH2KHeLyHCKOH CBHTOH BpeMA HaKONJIGEHHA MOPCKHX OCaKOB 
3ToH YacTH pa3pe3a MOXKHO OTHECTH K MaJeoleny. 

Kommuiekc (bayHbl, OTHOCHMBIM K 2-H Trpynne, BCTpeyaeTcaA B CJIOAX MOIII- 
HocTbIO OKoJIO 400 M, MepeKpbIBalOlIHX CeHOHCKHe OTJIOXKeHUA, H COCTOHT H3 
OMMHOUHBIX Kopasios Trochocyatus, Gombuioro KosMYeCTBAa YellyH pbIO, Opa- 
xHonmogk u3 cem. Terebratulacea H peqKHX MOJJOCKOB 43 posoB Nuculana u 
Thyasira. CocraB dayHbl, JMTOJOrM4eCKH BbIPaKeHHaA HEMPepbIBHOCTb OCAaKO- 
HAKOMJICHHA MW 3aJleraHHe Hal OTJIOHKCHHAMM CeHOHA MO3BOJIAIOT NpeNOJIO*KU- 
TeJIbHO CUHTATb, YUTO 3TH CJIOH COOTBETCTBYIOT WaTCKOMY sApycy. 

Takum 06pa30M, pa3esIAA MHeHHe BCeX HCCJIefoBaTesleH 06 OTCYTCTBMN Mepe- 
pbIBa BHYTPH TOJIMIH, OTHOCHMOM PaHee K CeHOHY, MBI BilepBble JIA TeppHTOPHU 


CaxaJlMHa YyCTaHaBJIMBaeM cCOriacHoe 3aJieraHHe 9O0MWeHOBOH HM KHeAyHCKOU 


CBUTbI Ha OoJIee [peBHUX OTJIOKeHHAX H, CeMOBATeJIbHO, OTCYTCTBHe MepepbiBa 


B OCANKOHaKOMJIeHHH MexKLY TpeTHYHbIM HW MeJIOBbIM MepHodaMu B palone CuHe- | 
ropeka — SaropeKa. B JlarcKoe HM MaJleolleHOBOe BPeMA CeHOHCKOe MOpe TIpo- | 
Jlou2KaIO CYULeCTBOBaTb, 10 KpaliHelt Mepe B 9TOM pahioHe, H HMeJIO HOPMaJIbHYIO | 


cCouleHOcTb, O YeM CBHMeTeJIbCTBYeT pa3HOOOpasHbIH COCTaB MOPCKOH dayHbl. 
B Kone nasleotlena HaOuofaeTcA OOMesIeHHe H ompecHeHHe OaccelHa (NosBJle- 
HHe CoJlOHOBaTOBOAHbIX Corbicula B BepxXHeli “acTH H3y4eHHOrO paspesa), 
a B 290IeHe HAYMHAlOT HaKalJIMBaTbCA KOHTHHEHTAVJIbHbIe YPICHOCHbIe OTJORKCHHA 
HW2KHeELYHCKOH CBHTHI. 

He6e3pinTepecHoO OTMeTHTb, UYTO, HECMOTPA Ha OTCYTCTBHE JIHTOJIOrH4YeCKH 
BbIpaxKeHHOTO MepepbIBa B OCAKOHAKOMVJIeHHH, HaOsOMaeTcA pesKaH CMeHa 
KOMIJIe€KCOB (payHbl: B OTJIOXeCHHAX Ce€HOHA IIPHCYTCTBYIOT MHOFOUHCJIeHHbIe 
KpYHble MHOWepaMbl H AMMOHUTHI; B_ BbillleslexKatleH 600-MerpoBol Toute 
9THx (pop Het. IIpnunubl, BbIsBaBLUIMe TAaKYIO pe3KYIO CMeHY KOMIIJIeKCOB (payHbl, 
MOKa HeH3BeCTHbIl; BO3MO2KHO, UTO OHH CBA3aHbI C NOABJICHHeEM B OCHOBaHHH 


TOJULM, OTHOCHMOM HaMH TIpeANOJO*KATebHO K JaTCKOMY Apycy, TyPoreHHbIx 
CJIOeB. 


TocyapcTBeHHbIli COl3HbI reosorMueckHH TpecT Ilocrymnsto 
CaxasIMHyriereosoru a 25 XI 1957 


HWMTHPOBAHHAA JIMTEPATYPA 


'M. KaBpaja, «Tuculyraky m3accu» (reom. *xypH.), Tokuo, Nel (1939). 2% K. Ka- 
Bacaknu, Tam xe, Ne 7 (1929). 3 K. Kapacaxku, Yroubupie mecropoxgenna Ha IOx- 
Hom Caxasuue, B. 1, Yroububie Mecropowyenua Haii6yun — Kapaxamu, Toexapa (IOxxHo-Ca- | 
xaMHck) (1934) (Ha anoncx. 93.). * A. H. Kpumrodosu4, Teonornueckui o630p | 
crpaH Jjampuero Bocroxa, 1932. ° M. Kypocasa, KypH. «Kot», Toexapa (IOxxo- 
Caxamuuck), 3, Ne 3(1932). ® E. M. Cmexos, M3s. AH CCCP, cep. reoa., Ne 1 (1947). | 
7“ EwM. Cm e x.0-B; Msp... AH CCCP, cep. reon.,, No 6-(1948)., *E. M: (GC mex o By dpa 
BHHIPH, cnen. cepus, B. 6 (1953). ® T. Tox yaa, «Tucuuyraky y3accu» (reo. xypn.), | 
Toxuo, Ne 8 (1929), 7° K. YBatoxko, Tp. 17 Mexgynap. reom. Konrp., 5 (1937) 
i} Cc. Ulumuysy, «Tucnuyraxy g3accu» (reom. xypH.), Toxuo, Ne 4 (1929). 


Horaanp Akayemun nwayrxr CCCP 
1958. Tom 119, Ni 4 


TEOJOLH ff 


H. B. HEBOJIMH 
WESOKAHHOSONCKAA CTPYKTYPA MPHKACNMHCKOM BMAJMHbI 
(ITpedcmasaeno axademuxkom C. H. Muponosoim 11 XI 1957) 


| Kpynuple yeprst crpoexua me30Kaitnosolickolt crpyxtypsl TIpuxacnniicKoii 
(nalMHbl YCTaHaBJMBAaOTCA 10 KapTe CYMMapHOH MOLLHOCTH MeJIOBbIX OTJIOKEeHHTi 
Ipuc. 1), nocrpoeHuoi Hamu Ha OCHOBaHUM LaHHBIx OypeHuaA HM Celicmu4eckHXx 
iccuenosannit. Kak Noka3plBaloT JaHHble OypeHua, 9Ta KapTa OTpaxkKaeT TakxKe 
} CTPYKTYpy fopeKux oOpasoBannii. 
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Pu. 1. Cxemaruueckaa KapTa CyMMapHoH MOULHOCTH MeJOBbIxX oTMowmeHUt I puKkacnui- 
cKO Buawuubl. 7 —- u300axuTbI, 2 — OOMACTh OTCYTCTBUA CNMOWHOTO pasBUTHA 
Me30-KaHHO30A 


| Hau6ouee o6ulelt u B TO *%e BpeMA HanOOJlee XApakTePHOH YepTOH B CTPoeHHH 
}eNIOBLIX OTJIOXKCHHM ABJIAeTCA 3aKOHOMePpHOe YBe/JMYeCHHeE MOLLHOCTH UX OT 
loptos Ipukacnufickol Bnafunbl (3a UCKJOYeHHeM ora) K ee WeuTpy. B 3Tom 
ke HalpaBJeHHM MpOHCcxoLuT yBesM4eHHe OObeMa cTparurpaduyeckoro pa3pe3a, 
ocTelleHHad CMeHa KOHTHHeHTaJIbHBIX TpyOo3epHHCTHIX OOpas0BaHu Ha Oovlee 
JHKOZEPHUCTLI€e PaSHOCTH MpeHMyleCTBEHHO HpHOpexHoMopcKoro Tua. Bmecte 
TeM JaHHble 06 H3MeHEHMM MOULHOCTeH HM CballH Me30-KalHOSOUCKUX OTMOAKEeHHH 
lokaspipatoT, uTo IIpuKxacnuiickad BMaquna He MpecTaBseT CoOol eMHOM HM 
poco MOcTpoeHHOH jenpeccuM: OHA OCJORKHeHa PAAOM KPYMNbIX BMAaNMH 
OMnATHH Broporo NopsAKa (puc. 2). K TakKMM KPYMHBIM NOJIOAMTEJIb HIM CTpYK- 
ypaM OTHOCATCA: 1) }OxkHo-OmOencKoe MOAHATHE; 2) sega NOJHATHe; 
) JbKautrepekckoe Nogxusatue, 4) TanatapcKoe NoguaTue u ) Se Se 
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noauatne. [locuequve TpH NOMHATHA, MO CylecTBY, NpeACTaBJIAOT co6ol | 
orporu orpomMHoro XoOfuucKoro MOAHATHA. ‘ 

OrpuitaTesbHbIMH cTpyKTypaMH, ocsoxusONWMH IIpukacnuickylo Blan 
uy, sABastorca: 1) Carusckuit (@mOencKuH) nporn6; 2) AOxenbekni (Bai- 
uyHacckuli mporu6, 3) Mngzepcxult mporu6, 4) UenkapcKuu nporn6 u 5) IIpu-) 
BouoKcKuH (CrammurpaacKui) mpornd. | 

K cTpyKTypaM MOHOKJIMHaJbHOrO THNa OTHOCATCA: 1) YrsuHcKas) 
MOHOKJIMHaJIb; 2) OOtlecbIpTOBCKadt MOHOKJMHAaJIb; 3) CrasmurpaycKo-CaparTos- > 
CKad MOHOKJMHalb u 4) BackyHuakCKaaA MOHOKJIMHAJIb. 
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WA. Galo BS. CA Bees 


Puc. 2. Cxema TeKTOHHKH Me30-KaHHOsolicKoro MaTdopMeHHOro #n0- 
KposBa IIpukacnHlickol BIaquHbl. @ — NOMOMKMTeMbH‘IE CTPyKTypbI, 
6 — OTPHUaTeIbHbIe CTPyKTYpPbl, @ —Ipeynomaraemble momepeuHBle 
NOAHATHA, 2 — MOHOKMHHAIN, O — OOMACTh OTCYTCTBHA CMIOWHOrO 
pa3BUTHA Me30-KalHoO3olcKUX oTMOKeHHH. lomo KUTeC TBH BE 
cTpyktTyp wz: | —lOxuo-9mM6enckoe noguatue, Il — Xo6gux- 
ckoe moguatue, II] — J>xantepekckoe nogusatue, IV — Tanarap- 
ckoe noguatue, V — Ameyuabckoe MoqHATHE. OTP HMaTe J b- | 
Hbe CTPyKTypb: 1 — Caru3cknli (Om6enckul) mporu6; 
2 — AOxenpexuh (Baltuynackuh) mporu6; 3 — Mugepcxuit mporn6, 
4—Uenkapckuit nporn6, 5—IIpuBom«ckul (CramuurpaycKul) mpo- 
mo. Mouwokaunuaanu: A — Yreunckan MOHOKINHAaNb, 
B—O6umrecbipToscKk ad MOHOKIMHadb, B—CramuurpagcKo-Capatosekan 
MOHOKJIMHab, IT — BackyHuakcKaA MOHOKJIMHAaJIb 


IloqHATHA XapakTepH3ylOTCA HeNOJHbIM CTpaTurpadpuyeckuM OObeMOM Me30- 
3011CKUX OTIOXKeHHH, COKPallleHHOH HX MOLLHOCTHIO HV MOBbIIeHHbIM COepKaHveM 
flecuaHuctoro rpyOooO1omouHoro MatepHaua. Tak, 43 paspesa B mpeseax Mop: 
HATHH (3a ucKMoFeHHem TOxkHO-OmMOeHcKOrO MOMHATHA) MOUTH MOBCeMeCcTHC 
BbIMaaioT BaJlaHxKMHCKWe, CeHOMaHCKHe (MOpCKHe), TYPOHCKHe HM JlaTcKHe O6- 
pa30BaHHs. | 

MowulHocTb MeJIOBbIX OTJIO*KeHHH B lMpesetax nowuatuH YDNO0—1000 m, 2 
B mporHOax OHA Bo3pacTaeT WO 2300 m. 

Ha OoJbUIMHCTBe NOAHATHH OTCYTCTBYIOT TaK2%Ke TPeTHYHble OCAKH HJM OHI 
MpecraBJIeHbl BeCbMa HeOoJIbWIOH Mom{HocTDIO. Mes0-Kalino3o0licKHe MOHOKJIM: 
HaJIH, MIpMypovenHble K Maweo3soucKkuM Ooptam IIpukacnuiickol BnoayMubl 
TakxKe XapaKTePH3YIOTCA COKPallleHHOM MOLLHOCTbIO, HeMOJHOTOM cTrpaTurpa 
(pu4ecKkoro paspe3a H MpeHMYUeCTBeHHO KOHTHHEHTAJIbHbIM THIIOM MeJIOBbID 
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ocaqkoB. 11 nao6opor, npornObl, Kak npaBusio, XapaKrepu3ylorca cTpaturpa- 
(puuyeCKOH MOJIHOTOH Me30-KaliHO3OlCKOrO paspesa UM pa3BUTHeM OCaKOB mpe- 
HMYWLeCTBeEHHO MpHOper%KHOMOpcKoro TuNa. BecbMa XapaKTepHbIM sABJIAeTCH 
Takxe TO, YTO K NporHOaM MpMypovenbl MaKCHMaJIbHbIe MOULHOCTH TPeTHUHBIX 
oOpasoBanul. Tak, cimoliHoe pa3sBUTHe TpeTHUHBIX OTIOXKenui waowOMaeTca 
B Mexypeube Bouru u Ypasa, KoTopoe B TEKTOHMUeCKOM OTHOMIeHHH MpelcTaB- 
det CoOoH eHHy!10 OOmMMpHY!O KOTJOBHHY. 

Kak MoHATHA, TAK HW MporHObl XapaKTepH3yIOTCA pa3BUTHeM CoVIAHOKY- 
NOJIbHEIX cTpyKTyp. IIpu stom HanOoee MHTeHCHBHO COJIMHAaS TeKTOHUKAa 
MpOABJIAeTCA B Mpefesax MpornOoB: 3fecb HaOsOMarwoTcA HanOouee MOLLHbIE 


cojsubie spa (Genkap, Ungep, Caxapupiii, AG@xkenb u Ap.) u nanGonee pesKo 
 MIpPOABJIAeTCH MIPOPbIB COJIAHBIMH ANpaMu HacovleBol TOWN. 


B OTHOMWeHHM paCNosORKeHHA COJAHOKYNOJIbHBIX CTPYKTYP B MpocTpaHcTBe 


| yCTaHOBJIeHO, YTO BO BHYTPeHHUX YacTsAX IIpukacnulickol BHaMHbI COJIAHO- 


KYNOJIbHbIe CTPYKTYPbI PaCNOJIaratoTCAH B COOTBeETCTBHH C OYePpTaHHeM KPYyMHbIlxX 


'MoLHATHH WM Mporu6oB noscoweBoro s10%Ka. 


Bcecor3uHblli HaydHO-HCCeqOBaTeIbCKHH Iloerymuao 
HHCTHTYT reodbu3snyeckHX MeTOJOB pa3BeAKH 8 X 1957 


10* ral 


Jloxkaagn Akajemun Hayk CCCP 
1958. Tom 119, Ne 4 


PEOJOPHA 


B. A. TOKAPEB 


PEOJIOPHYECKAS HHTEPNPETAWHS MATEPHAJIOB 
MoO CEHMCMMUYHOCTH KOJIbCKO-CKAHAMHABCKOLO PETHOHA 


(Ipedcmaeaeno axademuxom A. A. THoakanoeoim 23 XII 1957) 


Anasu3 onyOIMKOBaHHbIX 3a MOCJeqHve Fofbl MaTepHaJIOB 10 CeHCMHYHOCTH 
KospeKo-CkaHMHaBCKOroO perHoOHa BbIABJIAeCT HEKOTOPble HOBble YePTbI ero pe- 
THOHabHOM reosloruyeckow crpyKTypbl. TlofaBssaroulee OoJIbUIMHCTBO HCHOJIb- 
30BAHHBIX JaHHbIX Mo celicMHuHocTH perMona coOpaHo K 1956 r. M. Baton (’) 
H B He3HauHTebHOM UacTH — COBeTCKHMH UccJeqoBaTesamu (*, °). 

Ony6muKoBaHHble MaTepHasIbl OTHOCATCH K BpeMeHH BCero JIMIWb B 60 Jer: 
ot 1891 r. qo 1950 r. 3a sroT KoporKuli Mepvog Ha CKaHquHaBcKom Mu KoubcKom 
MOJYyOCTpoBax ObluiIo sacdbuKcupoBaHo 1094 semmeTpacenuaA. PacmosmomenHe 
UX SIMIeHTPOB YeTKO HaMevaer Be KPYIHble BHITAHYTbIe Y3KHe 3OHbI (IOOCHI) 
WM YeTbIPe yUaCTKa C Pe3KO NOBbILICHHOH CeHCMHYeCKOH aKTHBHOCTbIO. 

TloqaBsaioulad Macca 3eMJieTpxACeHHHM perHoHa MpOWCXoAWJla Ha MaJIbIxX 
rayOuHax (MeHee 60 KM), KOHIeHTPpHpyACb MPH STOM B YKa3aHHbIX 30HAaX UH 
yuacTKax (puc. 1). 

JA NepBolt 30HbI NOBbILIEHHOH CeHCMHU4HOCTH IipesiaraeTca Ha3BaHHe 30Ha 
Corue-Beprenckaad. Ona mporarupaerca or Cepepnoro mops (pation Beprena) 
jo Bapenwesa mops (o. ApHéli) Bob ceBepo-3anaqHoro NoOepexba CKaHyH- 
HaBHH. Sona MpocJiexkuBaetcA Ha 2000 KM lo npocTupaHHio, HMeeT WHMpHHY 
100—120 km (ompeejeHa B pa3pe3ax Mo pacmoJIoxKeHHtO FHMOWeHTpOB) HU HaMe- 
YaeTCA CMHHYHbIMH 3eMJeTPACeHHAMH JO rityOunb! 560 KM. HakJioH 30HbI Ha- 
MmpaBJeH B pa3sHble CTOPOHbl Ha pa3IMUHbIX ee yuacTKax MO, yruamu or 67 
no 70° (puc. 2). Bropasd, BHYTpeHHAA 30Ha, AIA KOTOPOH MpefaraeTcaA Ha3sBa- 
uve Kulap-QuibBCKOH, NpOTATHBaeTCA OT NposMBa CKareppak Ha ceBep, MOUTH oO 
3anlaqHoH rpauHib! KoubcKoro mostyocrpoBa. Ona mpocuiexuBaetces Ha 1350 kM 
H MMeeT MolluocTb 80—90 km. Ha rayOuHy 9Ta 30Ha pacmpocrpansaerca Jo 
500 KM. Hak.ion ee Ha BCeM MpoTAKeHUM HalpaBJeH K 10ro-BocTOKY no, 60—78° 
(puc. 2). Ode 30HbI 3aMbIKalOoTCA Ha CeBepo-BocToKe, B mpefesax Wsenuu u 
Hopseruy, He Nepexola Ha TeppuHTopuio CCCP. 

BplABJAIOULMeCA AKTHBHbIe CeHCMHYeCKHe 30HbI, MO-BHAHMOMY, HaMeualoT 
OOlaCTH COBPeMCHHBIX TIYOHHHbIX JBHXKeHHH, u3peqKa yxofaulMe na 500— 
560 KM B TIyOb 3eMHOM OOo/IOUKH. Pacnosioxkenhe TUX 30H Ha TryOuHe pe3Ko 
HecorlacHO C perHOHaJIbHbIMH HaJBHraMH ceBepo-3anaquol CkanlnuaBun, 
Ha MOBeEPXHOCTH HX MpocTHpanke B OOIeM CoBnayaer. 

Paionbl MOBbIMIeHHOM CelicMM4HOCTH pacmoviaraiorca: a) 61M3 Cone-cbuopya, 
y moOepexba Hopsexkckoro Mops, Ha Tepputopuu Hopseruu mexay Tpomcé 
H Beprenom; Avid sTOro paliona IpeviaraercA HasBaHve — palion Corne-cbuopya; 
6) B palione Beprena; B) B yale Oyy, Ha TeppuTopun Punsanguu, K BOCTOKY 
oT okonwaHHA Botuuyeckoro SamBa; r) B palione Ocso-puopya, B UWipenun, 
Ha 3HauHTeIbHOM TeppHTopHu or Ocwio-cbuopsa fo Téredopra. 

Hamewaetca MpaMaxd CBA3b TIYOMHDI HM CHJibl 3emieTpaAcenni. [loBepxuocr- 
Hble 3eMJIeTpACeHUA (Lo ruiyOuubt 12 Km) uMeloT CHUY He Oovlee 2,4 Gavia No wWKa- 
te l'yren6epra u Puxrepa. Jia rayOuu B 55—60 km cua ylapoB BbIparKaerca 
B Mpeesax 3,6—3,9 OasioB Tol %e Wkasb. Ha rayOunax 100—110 km mponc- 
XOMAT 3emseTpaAceHuA B 4,4—4,5 Oannos. na ray6un B 500 KM u Gosee xa- 
pakTepHbl 3eMJieTpacenua B 5,4—5,7 GasoB. 

CelicmuuecKaat AKTHBHOCTb M0 BCeMy PerHoHy OObINHO CBASaHa C yuacTKaMH, 
KOTOPbIe CJIOXKEHbI Ha MOBEPXHOCTH ApeBHeHUIMMU MeTaMopduueckuMH NoposaMu 
apxes, WIM TpaHNTaMu, T.e. C yYacTKaMH NoquATHA. Bmecre c Tem BCe Jenpec- 
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CHH, 3aHATbie Ha MOBePpXHOCTH OTJIOMeCHHAMH WpoTepo3o4, MaJlIeo3onv AIH Me€30- 
30H, OKA3bIBalOTCA CeHCMH4eCKH MaCCHBHbIMH. 2To cipaBeWIMBO H WA ceHcMH4 


HOCTH 30HbI KaJIeqOHUA. 
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Puc. 2. Cxema pacnosoxKeHud rHMOWeHTpoB 3eMJeTpaAceHHi mo paspesy A — A. Kpyxkamu 


Ha pa3pese H300paxKeHbI PHMOMeHTPHI, pacnowlaraiouMeca Ha paccToAHHuU Jo 50 KM B OGe CTOpOHb! 

OT WMHuM paspesa A — A. Kpecramu u300parxKeHbl THMOUeHTPbI, CHECeHHbIe Ha paspes A — A 
c [pyrux paspe3oB nomepeK oGenx 30H. I aBHast Macca FHMOWeCHTPOB KOHWeHTpupyercsa OnH3 No- 
BePXHOCTH 3eMJIM, B KTOPH3OHTe MaKCHMAJIbHOH akTHBHOCTH». HuxkHAA rpaHuita sTOrO TOpH30HTa 
o6pa3yer ba OouIbuIMX NorpyxeHuA (MaKcuMyMa r1yOMH), YETKO HaMeyalOUIMX [Be ryOHHHbIX 
soHpl. Ha pa3Hbix paspe3ax pacmomomeHHe STUX 30H pa3JIM4HO HM MoKa3aHoO Ha paspese A — A 
H€CKOJIbKUMM HapHbIMA WyHKTHpamu (cM. seBylo 30Hy). B mpegemax STHX Xe 30H pacnonarawrTcsA 
U THMOWUeHTpPH cpeqHuXx rayOuH. Cioga xe NMoMafaior u rilyOoKodoKkycuple 3semietTpacenua. Ha 
paspese A'— A 30Ha Corne-Beprenckaa pacnovlaraeTcaA BepTHKaJIbHO, a 30Ha Katap-OubB Ha 
KJIOHeHAa B cropoHy Pycckol naatdpopmpl nox yraom 78°. Ha Apyrux paspe3ax HaksoH Corue- 
Beprexckolt 30HbI HallpaBsieH B pasHble cTopoubl.Mexyly rHNOMeHTpaMu CpeHUX PyOuH u ray6o- 
KOOKYCHbIMH 3e€MJICTPACCHHAMH BUCH HHTepBasl B 330 KM MO BepTHKaJM 


B caMbIX BepXHHX YacTAX 3eMHOM KOpbl HaxoMNTcA OOsacTb HaHnOouJIbileli 
(10 YnCJLy cmaObIX yapoB) CeHicCMHYeCKOH aKTHBHOCTH. Syecb rHNOWeHTpb! o6- 
pa3yloT Kak Obl CHMOWHOM TOPH3OHT, PacmOJlaraioulMHcA OT NOBepXHOCTH Jo 
rayOun 60—100 km. Hwkuaa ero rpanulla Bclody NoOro MOHMMaeTcA K BOCTO- 
Ky Mod yrsiom 9—20°, 

Hamevaercsa CBi3b OOCHX 30H PIYOMHHBIX JABH2KeHHM C MaKpopesbetbom pe- 
ruona. Corne-Beprenckad 30Ha TOUHO CoBMayaeT Ha BCEM IpOTA2KeHUH C CeBepo- 
3anaQubIM NWoOepexbeM CkaHuHaBHH. CepepHad momoBpuHa Kuaap-OnbBcKon 
3OHbI TapaJielbHa ceBepHoMy Oepery Boruuyueckoro 3aJIMBa, a 1oxKHAaA — 
Oeperam Karrerata. Oru coBmayeHua He MoryT ObITb CJIydalHbIMH. Bo3MoxKHO, 
4TO 06e 30HbI ABJIAIOTCA OHHM 3 (PPaKTOPOB, B CBOe BPeMA ONPeeMBLIMM B OO- 
IWMX YepTax TlaBuble KOHTYpb! CKaHAMHaBCKOrO NoJyocTpoBa B pesysJbTaTe 
MHTCHCHBHBIX TMepeMelleHHt Mo pa3pbIBaM. 

MatepHasibl Mo celicCMHUHOCTH PerHoOHa MoKasbIBalOT Ha/IMUMe 3eCcb coBpe- 
MCHHBIX BePTHKAJIbHbIX TepeMeleHHH OoJIbiloro MacuiTa6a. Bce cmelleHuA 
HMeIOT IOJIO*KUTCJIbHBIM 3HaK OTHOCHTeJIbHO palioHa OKOHYaHHA BoruuyuecKkoro 
3aIMBa. Kaxkoe BocTOuHOe KPbIJIO YKa3aHHbIX BbIMe 30H NMOAHMMaeTca OTHOCH- 
TeJIbHO 3amaHoro. 

SoubI PIYOHHHBIX JBWOKeHMM, MOAOOuble BHIABJIAIOULAMesA B KompeKo-CKkanju- 
aBCKOM PerHoue, yKe YKa3bIBaMCb PasHbIMM aBTOPaMH JIA Pas /MUHBIX palio- 
HOB Semi. Onn cocpegoTouenbl mpenmyulecTBenHo no nepudepun Tuxoro 
oKeaHa HM MpeANOJOHKUTeMbHO YKa3bIBalOTCA [JIA HEKOTOPbIX Y4aCTKOB 3anaHoit 
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okpaunbt Arantuyeckoro oKkeana (I. Xecc). Berowy HaMeyaetca onpeseen- 
Had CBASb NOOMKEHMA STHX 30H TIYOHHHBIX [BW2KeHMi C BY IKaHaMM HW KPYOubIMH 
SIeMeHTaMH peJibeda semHoH Kopp. Ipu stom BbIXOJbI THXOOKeaHCKUX 30H 
(B TOM 4HCJIe MH HalIHx JaJibHeBOCTOUHbIX) Ha NOBEPXHOCTb 3eMHOM KOpbI BCerya 
MpWypovenbl K TtyOouaHwIMM y3KMM BiaMHaM MopcKoro Ja. C BHYTpeHHenr 
CTOPOHEI 30H, Te OHH NOAXOMAT K 3eMHOH NoBepxHoctu Ha 100—150 Km, mpo- 
TATHBAIOTCA OOLIMHO Welu WeHCTBYIOWUX BYJIKaHOB, OCTPOBHbIe Ayr WH KOp- 
MMJibepbl. YrouI HakKJIOHa THXOOKeaHCKUX 30H B CTOPOHY KOHTHHeHTAa MeHseTCA 
B lpewemax ot 30 fo 50°. YeranoBeHo, 4TO BO BCex perMoHax, re uMeIoTcs 
STH 30HbI TIYOHHHBIX JBHXKeHHIi, NO HAM MpoucXOHT Takoe OTHOCHTesbHOe 
cMeleHHe, KoTOpoe PUKCHpyeT Kak Obl HaBHTaHWe KOHTMHeHTaJbHOH uacTH 
3€MHOH KOpbl Ha OKe€aHHueCKyL. 

CopceM HHaYe BHITIAXAT 30HbI TIYOMHHBIX JBM2KeHu B KonpceKo-CKaHan- 
HaBCKOM pervone. On 3ecb KpyTo NorpyxXarorcs mo yraom 60—90°. Ha- 
MpaBleHHe NaqeHHA WIA OHOH HW TOH %Ke 30HbI MOXKeT MeuATECA. Bulxon Ha 
3€MHY1IO IOBEPXHOCTb 3THX 30H 3feCb He COBMafaeT C rTyOOKUMH JempeccuAmu 
Ha 3e€MHOM MoBepxuocTu. Tak, o6e HalIM 30HbI BbIXOAAT He B Mpeflesax oKeaua, 
a Ha cylle. HanpaBsenve OTHOCHTebHEIX MepeMelileHui mo riyOMHHBIM 30HaM 
aHaJIOrHYHO THXOOKeaHCKMM, T. €. OKeAHHYeCKaA YaCTb Kak Obl NOMOMBUraeTcA 
No KOHTHHEHTAJIBHY10. 

Bo Bcex Apyrux paliouax Mupa aHaJOrMunble pervonasbuble rlyOMHHbIe 3OHbI 
Pa3BUTbI B pelewaxX pacmpocTpaHeHuA MOJIOAbIX, KHMMePHHCKUX UM aJbiHl- 
CKHX, MOBHKHbIX TeCOCHHKJIMHAJIbHBIX MOACOB. Sflecb %Ke OHH pacnowararwrTca 
B OO/aCTH Ppa3BHTHA I peBHUX KaJIeMOHCKUX (HM KHeMaeo3OlCKUX) CKaquaTbIXx 
crpyktyp (Corne-Beprenckaa 30Ha), a Tak2Ke B Npeenax pasBUTuA ApeBneriux 
WOKeMOpHHCKUX CKJaluaTbIx crpyKTyp (Kaap-OmbBcKas 30Ha). 

Macuita6 rayOWHHbIX JBHXKeHHi, BLIABJIAeMbIM CelHCMHUHOCTbIO, TIpHMepHO 
OJMHAaKOB JIA BCeX pPerHOHOB HM OUeHb 3HauNTeJeH. IIpomecch! riyOnHHbIxX 
JBYU2KeHHH ObIJIM, BEPOATHO, OUCHb JVJIMTeIbHbIMH MW OXBaTbIBAH 3HauNTeJb- 
HbIM MepHo pasBuTHaA 3eMHOH Kopbl. HecomHeHHO, B KosbcKo-CKkaHMHaBCKOM 
perHoue H B HacTOAee BPeMA NPOMCXOAAT TIIYOMHHbIe Mpolleccbl, JBY2KeHHA. 
[lo-BuqMMoMy, OHH UMeIOT 3HaueHHe JIA pa3BHTHA BCeH YreoslorMuecKon 
CTPYKTYpbI 3e€MHOH KOpbl B JaHHOM fPerHoHe, ONpeleAIOT B 3HAdHTeJIbHOM 
cTeleHH TeveHHe H HallpaBJeHHe pa3JIMUHbIX TeOJIOTHUeCKUX MpoleccoB B Oovlee 
BbICOKHX «3TaKaX» 3eMHOH KOpbI HW Ha ee NoBepxHocTH. IIpuunnbl BOSHHKHOBeHHA 
STUX TIYOMHHbIX JBY2XKeHHM elle He MOFYT CUMTATbCA YCTAHOBJICHHBIMH. 

Hasuuue o6euX 30H KOHCTATUPOBAaHO MO paciOJIOKeHHO FHNOMCHTPOB MaJIbIXx 
MW cpeftuux rayOun. Mexyy runollentpamu cpedHel rayOunbl u rry6oKodoKyc- 
HbIMH 3eMJIeTPACCHHAMH UMeeTCA 3HaUHMTeJIbHBIM PaSpbIB, MeCTaMM JocTHrato- 
mu 300kM. Mo BepTtukanH. IlomoxeHHNe oO6euX 30H B MJlaHe MOXKHO CUMTATb 
HalexKHO OMpeseJeHHbIM, HO B OTHOMWeHHMH rityOuHbl TpeOyeT yTouHeHHA. 

B cBa3H C OTCYTCTBHeM JaHHbIX 0 CeliCMHM4HOCTH LeHTpasibHOK uactu Hop- 
BeEXKCKOTO MOPA BOSMOXKHO AOMyUeHve HamMuuA Oowlee MOMOPMX 30H PAyOMHHBIX 
IBY2KeHMH, BbIXOAAMUX B WeHTpaJibHow uactu HopBexkckKoro Mops H CBA3AHHbIX 
C 30HOH BYJIKaHOB HM COBPeCMeCHHBIX Pa3PbIBOB aHaJIOPH4HO APyruM pavouam Mupa. 
Ojuako mpocreiiiltee nocrpoeHve NoKasbipaeT, 4TO HasMyHe WHbIX (MoMorMX) 
30H TIYOHHHbIX IBYXKeHHi MaJIO BeposATHO JIA Haulero perHona. Ecau CBA3aTb 
rIyOMHHbIe THNoWeHTph! CkanqMHaBuH Cc 30HOH ByKaHOB Hoppexckoro Mops, 
TO YTouJI HaKJOHAa 30H JOJDKeH COCTAaBJIATb BCero JMUIb 20°, 4TO MaJIOBeposTHO, 
ecJIM yuecTb maTdopMeHHbI xapaktep cTpoenua pensanyun. 

Tia Jastbueliuero u3y4ueHnuA CTPYKTYpb! perHoua HeoOxofMMo UccwiefoBaHHe 
celicmu4noctu KosbceKkoro mouyocrpopa, Kapesscxon ACCP, lpenamanyun, 
Hopsexckoro mopa u Cepepuot ArmanTukn. 


Kompexult dunuan um. C. M. Kupoza Tlocrymuaio 
Axajemun Hayk CCCP 3) GUL iW 
IWMTHPOBAHHAS JIATEPATYPA 
1.M.Bath, Sver. geol. Unders., ser. C, Ne 545, Arsh. 50, Ne 1 (1956). Zee lea ae 


ceuKo, Amatuts, Ne 1 (1957). *B. A. Toxapes, Tp. Jlenunrp. oOm. ecTecTBOHCH., 
69, B. 2 (1957). 
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E. ®. UAPKOBA-3AJIECCKAA u E. HW. 3YBILOB 


HOBbIE HAXOJAKH CTE®AHCKOM ®JIOPbI B CPEJHEM 
T AHb-LUAHE 


(IIpedcmaeaexo axademuxom C. H. Muponoeoim 6 X11 1957) 


B 1928 r. M. JI. 3aneccxuii (!) omucad KouWeKWMIO UCKONaemoli dsopEl ua 
xpeOra Happtu-Tay (Cpequnit Tanp-HWlanb), upesppiuaiino cxoquyio C KommMue: 
KcoM cTetpaHcKoli (pilopbl Sanaquot Esponbi. Ora naxoka, ABJIAACb YHHKAaJIbHOL 
B Cpequet A3uu, Cly2KuJ1a OMHOM U3 OMOPHbIX BEX IPH PeKOHCTPyKUHH KJIMMAa: 
TuYeCKOli HU POPHCTHYeCKO 3OHAJIbHOCTH Ha 3eMHOM Iape B No3fHeraseosoii| 
ckoe Bpema. Tak, mo M. JI. 3ameccKomy (?), 30Ha TpomMyecKHX Joel B cTe: 
tbancKHit BeK MpoxoMJla «oT crebancKux OacceinoB Opaniwun u Caapcxor 
6accelina B JloneuKui OacceHiH, OTTyNa Ha CepepHbtit Kapxkas..., Ha a 
Happrn-Tay..., oTTya Ha ocTpoB CymaTpy...». ; 

B cBxA3H CO CKa3aHHbIM MpecTaBJIAIOT HHTepec HOBble HaXOJKH icKonaemoi 
(blopbl BepXHero KapOona B xpeOte Kox-Mpum-Tay, B 200 Km kK 3anay oT xp) 
Happtu-Tay, NonomHstoulve ynomAnyTble Januble M. JI. Sanecckoro. Onop4 
Oblla Halijena JleTom 1955 r. E. MW. 3yOuospm u E. WU. Sy6uoBoht u usyyend 
E. ®. 3anecckoH. BMeulatouive ee CJIOH MpHHayexaT MoulHoK (fo 4000 mw 
TOJIMe CepbIX, peXKe 3eJIeHOBAaTbIX HM KPaCHOBATbIX MeCUaHHKOB, aJIeBPOJIHTO 
M W3BeCTKOBO-TIHHMCTHIX CJIaHleB, CJlaraiouleH OoJIbulyI0 YacTb ceBepHory 
cKjloHa xpe6ta Kox-Mpum-Tay. Sra Tonula o6pa3yeT KpynHy!O CHHKJIHHAaJ! 
IWMpOTHOrO MpocTHpaHusA, 06a KpbIIa KOTOpOH OOoOpBaHbl OOJbIIMMU TposoJb 
HbIMH pa3JioMaMH. TakHM oOpa30M, HOPMaJIbubIX CTpaTHrpaduyeckux COOTHG 
IWeHHH ONMCbIBAeMOM TOJILH C COpaMJIAIONIMMH CHHKJIMHaJIb C CeBepa HM C wra 
BbIXOJaMH HH KHeMasIeO3OHCKHX MH HH?KHCKAMCHHOYFOJIbHBIX OTJIOXKeHHH 3)eC! 
HaO0aTb He ylaeTca. | 


HanOoulee ApeBHve TOPH3OHTHI paCCMaTpHBaeMOH TOJIIH, OOHamKarollnecs 
B CeBepo-3amlaqHoH YacTH xpeOra Kox-Mpum-Tay, mpescraBienbl H3BeCTHAKO 
BbIMH KOHTIOMepaTaMH. 

B Cpefuem Txub-HWane, B xpeOre Happin-Tay, ua p. Uap, Ona BnepBple 
orkppita M. JI. 3amecckum (*) crepauckasa dbulopa B CBUTe, 3aJleratonleli Heco- 
rlacHO Ha HMYKHeKaMeCHHOYTOJIbHBIX H3BeECTHAKAX, MPeMMOJOXKUTebHO Mpelk 
cTaBJleHHad (bopmamnu Pecopteris, Cordaites u ap. B nactostiee Bpema K 3anally 
oT Happtu-Tay,B xp. Kox-Mpum-Tay, orkppira Take crecancKas (bsiopa c ec 
9uieMeHTamu: Cordaites principalis G., Calamites Suckowi Brgt., Artisia sp. 
Knorria sp. u Taeniopteris. Ora HeOojbilad KoNeKUMA 3aKOUaeT elle Opi 
rHHaJibuHoe M1ayHoBoe Maroesia rhomboidea Gothan et Jongmans (*). [ocaex 
Hee pacreHHe Oblvio omucano c p. Mapoe (Maroes), B ceBepo-BocTouHO! uacTI 
ocTpoBa CymarTpbl, re sta bopMa HaxoJuTCH B OoraToM KomilleKce cretpaHcKol 
(:plOpbl CpeAM MpeoO.1aqaioulUx THNMYHDIX Avid Hero cop: Pecopteris feminae 
formis, P. candolleana, P. polymorpha, P. Verbeeki, P. Cisti; Taeniopteri: 
crassicaulus, Buybt Carpolithus, Cordaicarpus, Gigantopteris bosschana, G 
mengkarangensis, Cordaites principalis, Poacordaites u apyrux dopm, xapak 
TePHBIX [isk CTetpaHCKOFo OTLeJa BepxHero KapOona Epponpt. Crecbanckas cpap: 
pa3sBuTa XOpouto B Oacceline KommMentpu (Commentry) Bo ®panuun, B BepxHen 
kapoone Jtoneukoro Oaccelina, cC ofHOM cToponst, u B Boctounol A3nu — 
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C Apyrou, rye cradanckasd rurautornte 


B Kurae, B cBute Emeuxy (Jehmenkou) 


Puc. 1. Maroesia rhomboidea Gothan et Jongm. 
P. Kanuger. 28/593. a—natTyp. Benuunua, 
6 — 6x 


pucoBasa dwlopa npucyrcrByer B Mlanpcn 
» HB BOCTOUNOK YacTH OCTpoBa CymarTphl,. 
Mle KOMILIeCKC CTreaHcKoH eBponmelickoli 
(opp! oGoraulen cbiopolt poxa Gigan- 
topteris. 


Puc. 2. Cordaites 
principalis Germar. 
P. Kanugp. 28/593. 
Hatyp. BemwunHa 


MecrouaxoxeHve Maroesiarhomboi-- 
dea B cocTaBe cTedancKoH dloppl mo- 
Ka orpanHueHo Cymatpow u Tsnp-ILa- 
Hem (Kox-HMpum-Tay). B Txup-ILane xe 
powa Gigantopteris He oOnapyxeHo HM 
B Happin-Tay, uu B Kox-Hpum-Tay. 

Haxogku creauckol Jlopbl Bepx- 
Hero OTeJla KAMCHHOYTOJIbHOM CHCTeMbI 
B xpeOte Kox-Mpum-Tay Onlin chetanbl 
B TpeX pa3JIHMUHbIX MYHKTaX, HO MIpH- 
OIM3HTeJIbHO B OJHHX HW TeX Xe ropu- 
30HTaX, B BepXHeH 4YaCTH Ha3BaHHOH 
TOJIULM: B BepxoBbe p. Kanugp (593), 
Typyka (450), Jxysan-Tepexa (393). 
Bo Bcex TpeX MyHKTaX HalfleHbl oTMe- 
YaTKM Ha CepoM apruJiuiutTe Kopbl Ma- 
roesia rhomboidea Gothan et Jongmans, 
omuvcaHHe KoTopoi c p. KavHfbl NpHBo- 
JMTCA He. 

[lopepxHocTb Kopbl mo6era ayHo- 
BOTO WIHpHHor 41 MM NOKpbiTa JIMCTOBBI- 
MM Mo,yuweukaMH, BbICOTOIO 5—8 mM u 
LUMpHHOIO 5—7 MM, poMOM4ecKoroO HJM 
MOUTH KBajlpaTHOroO OYepTaHHA, pacio- 


JIOXKeHHBIMH NO napactuxam. Tloxymeuku oKpyXeubl ryOoKUMM OrpaHHunBaio- 
ULMMH JIMHHAMH C JIMCTOBbIM pyOlloM 2 MM UIMpHHbI, OBaJIbHOrO OYepTaHHA, B 
BepXHeM yrvly MofyweuKku. Tonkne paquasbuouly4nctble JIMHMM UAYT OT WenTpa 


NoyWeukKN K KpasdM H paciuMpstorcs (p 


uc. 1). Maroesia rhomboidea G. et J. or- 
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mledaTaJlaCb Ha Moposle c p. Kanugbt copmectuo c Taeniopteris sp., ac pek 
Iikypan-Tepek copMectHo c Calamites Suckowi Brgt. 4, BosMoxKHo, Cordaites 
principalis G. (puc. 2). | 

B socrousoH yacra o. CymMaTpbl 2Ba paCTHTeJIbHbIX TOpH30HTa Haxo_ATca 
MexAy ABYMA HWYKHAMH W3BeCTHAKOBLIMA TOPH30HTaMH. B NATH MJlacTax H3- 
BeCTHAKOB Halileda MOpCKaa (payHa, B YeTbIPeX BePXHUX MvlacTax — (y3yJIMHbI) 
HM KopaJiibl. Haku pacTuresibHbI coH JlexKUT Ha MepBbIM H3BeCTHAKOM,, 
pacrenua c p. Karing mpoucxog_ar u3 BepxHero pacTHTebHoro CJIox. Bee cron! 
c (lopof paccMaTpuBaiorca, KaK KapuurckKHe Clow. Dayna u3y4anacb Tobue-! 
pom (Tobler) u Tan Cun Xoxom (Tan Sin Hok). Huxaxux nmepmcKux cop B (pay-! 
He He OOHapyxKeuno. 

B HacTosillee BpeMA H3BecTHO, YTO B paspe3e BepXHero MawJeo3oa xp. Happix-: 
Tay, MOMMMO KOHTHHEHTAaJIbHbIX OTJIOKeHHH C BePpXHEKAMeCHHOYTOJIbHOH, CTe-: 
canckol (lopoH, MpucyTcTBy!OT MOpCKHe H3BeCTHAKOBO-CJIAaHIeBbIe OTJIO2Ke-> 
HHA C XopucTutama MockosBckoro sapyca cpedHero KapOoua, a B BepXHel 4aCTH 
paspe3a—H3BecTHAKHM C WBarepHHaMHM M COMYTCTBYIOWLMMH (bopMaMH dbopaMH- | 
Hudep HMKHeMepMcKoro Bospacta. 


VMucrutyt Hepru Tlocrymua10 
AxkajlemaH HayK CCCP 28 XI 1957 


UWMTHPOBAHHAA JIATEPATYPA 


1M. J.3aneccxKkuuh, Becru. Teor. kom., 3, Ne5 (1928). 2? M.0.3anecck ui, | 
Tp. 17 Ceccnu Mexyyuap. reo. Kourp., 6, 1937. ® W.J.Jongmans, W. Gothan, 
Die Palaobotanischen Ergebnisse Djambi Expedition 1925, Batavia, 1935. 


Jloxuagp Akayemuu nwayrx CCCP 
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TEOJIOLH $l 


10. M. WEAHMAHH 


MECTO ATJIAHTHYECKOFO H HHAMHMCKOrO OKEAHOB 
B POPMHPOBAHHH CTPYKTYP 3EMJIN 


(IIpedcmaeaeno axademuxom JI. C. Kopocunckum 2 XI 1957) 


Ecuiu o6paTHTb BHUMAaHHe Ha COOTHOMeHHe MexkLy rpanulelt AranTuuecKkoro 
u Muulickoro okeaHoB H BHYTP€HHAMH CTPyKTYpaMH MaTepHKOB, TO JerKo BH- 
WeTb, 4TO NoceqHHe OOpesaioTcaA oKeaHaMH. Tak o6pesaiorca AtuantTuKoli Ka- 
JIeOHHAbI H repunHAys! Esponpt u Amepnkn, 3anaqnoe MpokowkKenve anbnuy 
CpequsemHoMopbs H T. 2. HecomHeHHo, e2uHas Korga-To naaTdopma FOxxoili 
Amepuku u Adbpuku B HacTosiliee BpeMA pa3sbeuHena OKeaHoM. EquuctBo o6eux 
STHX MaTPopM MoKasplBaeTCA H3YMUTEJIbHBIM CXOJCTBOM HCTOpHu O6onx palio- 
HOB B TeYeHHe Masleo30A MH HavaJla Me3030H. CxofcTBO pa3pe30B cHJIypa — Jle- 
BoHa Urpynnpr Kappy u ee avavioros B AMepuke TaK BeJIHKO, 4TO JIYULIe FoBo- 
PHT O TOK ecTBe UX. OTM4MA HaOMNOMalOTCA JMUIb B MeTamax. Kak usBecTuo, 
ITO CJHHCTBO IIPHBeJIO K BOSHHKHOBeHHIO FHMOTe3sbl O Apeldtbe MaTepuKoB, elle 
H celuac HMetolleH MHOFOUHCJIEHHbIX CTOPOHHMKOB cpeAM Teo/loroB 1OxKHOTO 
nowyuiapuA. OfHaKo JaHHble reosu3suku UW reoJIOrHH COBPEMeHHOCTH 3aCTAaBJIAIOT 
OTKa3aTbCA OT MOOSOHOrO OODACHEHHA. 

EMHCTBeHHbIM OObACHEHHEM COBPeMeHHOH KapPTHHbl MOKeT OBITb TOJIbKO 
olycKaHHe OPpOMHbIX y4acTKOB MaTepHKOB HM OOpas0BaHHe Ha HX’/MecTe OKeaHOB. 
Bospacr Hatawa OoJIbuIMX OMyCKaHHi B 9TAX palloHaX MOXeT ObITb yCTaHOBJeH, 
Kak H3BeCTHO, H3 CJleqyroulux cooOpaxenult. BnuoTb Jo Havala 1Opbl coxpa- 
HAeTCA TeoJIOrH4ecKad TOK MecCTBeHHOCTh UcTOpHH oOenx nuatTdopmM. OHako 
HB lope OMycKaHHA elle He MpHBeH K MOJHOMY pasbeAMHeNHIO MlaTPopM. 
O6 2TOM CBHJeTeIbCTBYeT pa3JIHUHbId XapakTep OTJIO*KeHHH HWXKHETO Mella 
Bp Appuke: Ha aTsaHTM4ecKoM MoGepexkbe (Anrosa) payHa yKa3bIBaeT Ha CBA3b 
€ MpoBHHtMelt Cpefu3emHoro Mops, a Ha mMoOepexbe Mnguiickoro okeana — 
Ha CBA3b c Mngueit. TosbKo B 103HeM MeJIY CBA3H Mexly OOoMMU NoGepexbsaAMH 
yCTaHaBJIMBaloTcA WM 3akaHUMBaeTcA pasyenenne nuatpopm Mugzun, Adpuxu u 
Bpasusuu. Takum o6pa30m, oOpa3oBanve Brafuu ATjanTuyueckoro nu Mngni- 
CKOFO OKeaHOB MOKeT ObITb JaTHpoBaHO 1OpoH HW epBoH NOJIOBHHOM Mewla. 
Ojuako dopMupoBaHve UX TpooMKaJioch M MaJibille, H 3HaYMTeJIbHbIe ONYCKa- 
HUA UMeJIM MeCTO Kak B TPeTHUHOe, TaK H B YeTBePTHUHOe BpeMaA. Onn WoKasbl- 
BalOTCA, HallpHMep, HaJIM4MeM COBCeM MOVJIONEIX (JIMOLeH—4eTBepTHIHbI Mepuon) 
MpeCHOBOAHbIX OCaXKOB Ha rvlyOuHe B 3,5 KM HelocpeJCTBeHHO K BOCTOKY OT 
ArnauTuyeckoro rpeOusA, MOJIOAbIM onycKaHwem [BuHelicKoro 3asIMBa HT. J. 

HecomuHeHHOCTS HefaBHero OOpas0BaHHA OKeaHMYeCKUX BMAaMH 3acTaBJAeT 
OTKAa3aTbCA OT MPeACTABJIEHHA O TOM, YTO MaJlaA MOULHOCTb PpaHUTHOTO CJIOA NO 
OKeaHaMH ABJIeHHe MepBu4unoe. Tor akT, 4TO 3feCb 10 KpaiHel Mepe Jo Wwpbl 
CylleCTBOBaJIM MaTepHKOBbIe MACCHBBI (MH, CJleOBaTeJIbHO, MOMHad MAaTePpUKOBaH 
Kopa) 3aCTaBJifeT CUHTaTb, YTO B pesyJbTATe OMyCKaHHH 9Ta KOpa UCdesaeT, 
3aMellladCb HMKeJlexKallluM Oa3aJIbTOBbIM CJloeM. Takoe 3aMellleHve MpOWCXOuT 
OCH OBICTPO, O YeM CBUJeTeMLCTBYeT YTOHeHMe CHa B palionax TuppexcKoro 
u Anonckoro Mopelt. B patione mepBoro B HeoreHe CYUlecTBOBaJI MATePpHKOBbIN 
MacCuB, a U3 paliona BToporo, Kak JoKkasan H. A. Bessesckui, B TpeTHUHOe 
BPCMA CHOCHJIHCb MpOAYKTbI paspyuienHA TpaHuTos. 

Te 


Takum o6pa30M, riyOokve omycKanua AraantTuueckoro u MugniicK 
oKeaHOB — ABJIeHUA TeOJOrMyecKH MOJO{ble. B pesyiJbTaTe 9THX OMyCKaH) 
ObIJIM YHHUTOXKEHbI CYULECTBOBABLIMe 3feCb MaTePHKOBble OOIACTH, Tak UTO | 
BHYTPeHHHe CTPYKTYpbl HCuesJIH. | 

Tipu usy4enuH COOTHOWeHHH HbIne CYMleCTBYIOULMX CKJaldaTbIX MOAG 
u OoJlee [peBHHX CTPYKTYP, BXOAAMLMX B COCTaB MlaTpOpM, Jerko BUAeTb, 4 
CKulafquaTble MOACa HaJlOX*KeHbl Ha ITH ApPeBHHe CTPyKTYPbI H YHHYTORAWT 
Tpanutta noscos oOpe3saet ApeBHHe CTPyKTYpbl. ITO sABJIeHHe XOPOLIO H3BeCTE 
HO JO CHX Mop He MpHBJIeKJIO K CeOe HeOOXOJuMOrO BHUMaHMA. TaKoBbl, Hall 
Mep, COOTHOMICHUA MeXKY KaJieMOHCKHM T1OsCOM EpBponbl, oOpas0BaHHbIM accH 
THaMU UW KaleloHugqamu, HM crpyKTypamu Pycckon naatdopmpt. Iloac oOppiB 
MOUTH MOA MpAMbIM YrJIOM KapeJHAbI HM LpeBHue MaTPpopMeHuHble OOacTH, OF 
HHUYeHHbIe HMM, HM B CBOHX MpelesaxX YHHYTOKaeT 3TH CTPyKTypbl. TakoBbl 2 
COOTHOWIeHHA M@XKAY IWMpPOTHbIM MosCOoM Espa3HH WM ApeBHHMH CTpyKTypat 
Pycckoli, Cu6upcexoi, AdppukancKkol nu Mugulicxol niardopm. Bo Bcex cs1y4ai 
COBpeMeHHble CKJIaqyaTble Mosca OOpesaloT ApeBHHe CTPyKTYpbl, MpakTH4ec] 
He CUHTaACb C HX MJIaHOM H ABJIAACb THMMYHO HasIOXRKeHH‘IMH MO OTHOUICHE 
K HMM. | 

Kak H3BeCTHO, IPH pa3BHTHH CKJlaqyuaToro NMOACa KOHCTaTHpy!oTcA MoCcI 
fleHHble — OT OMHOFO CKJlayaToro WHKJla K WpyromMy — MpeppallleHus NepBH 
HbIX FCOCHHKJIMHaJeH BO BTOPHUHbIe H OCTATOUHbIe. ITO H3MeHeHHe CKa3bIBaeT 
B TOM, UTO MpaKTH¥ecKH eHHaA MepBHYHAA TeOCHHKJIMHaJIb, He pasfeJenis 
elle BHYTPeHHHMH NOAHATHAMU UM CaOo pa3sesIeHHad WMH, B enon 
WMK sax JleMTCA Ha OTJeJbHbIe TeOCHHKJIMHAaJIbHbIe OacceHHbl, Me2XKLY KOTOPbit 
HaxoAaTca oOlacTH nmowbema. B pesysbTate asbueliero pa3sBUTHA pouJlb TE 
CHHKJIMHaJIbHbIX OMYCKaHHH CTAHOBUTCA elle MeHbINe, MOABJIAIOTCA OCTATOUHE 
TeOCHHKJIHHaJIM, BpOJe JEBOHCKHX Uporu6os Topuoro Autas uM KemOpuiicK 
mporH6oB ButrumMo-OJieKMHHCKOrO HaropbsA. ITO, HECOMHEHHO, ABJIAeTCH Cui 
CTBHeM MocTemeHHoro, MO Mepe Mpoxox*KJeHHA YTeOCHHKJIMHAJIbHbIX WHKJIC 
YTOJIMeCHHA KOpbl B OOJAaCTH Mosca H COMPOBORAaeTcH COOTBETCTBYIOWIMMH | 
Me€H€HHAMH B pOJIH pasHoro THNa MarM B pa3JIHUHbIX WHKJax. Ilocnequne Ci 
AATCH K YBeJIMYeCHHIO OTHOCHTeJIbHOH POJIH KUCJIbIX MalM B MO3HAX IHKJI4 
H YMeHbIUeHHIO POJIH OCHOBHOH UM YJIbTpaOCHOBHOH MarM. 

TakuM oOpa30M, Ha TepBbIX (pa3aX CBOerO Pa3BUTHA CKJalyaTHI MOAC 
JAeETCA PLYOOKHM OTKPbITbIM OacceHHOM, B ipeesaxX KOTOPOrO HCue3sJIH CymlecTE! 
BaBluve LO efO NOABJICHHA CTPYKTYPbI. OTOT XapakTep NepBHYHOM TeocHHKW! 
HaJIM B CKJauaTbIX MOACAX HaCTOJIbKO OJIM30K K TOMY, YTO TIpescTaBAeT COGE 
ArjanTuueckui nin Mnquickul okeaHbl B Hallie BpeMa, 4TO 6e3 GouIbINIOrO Puce 
Mbl HMeeM OCHOBaHHA MpeAMONOKUNTb TORMECTBEHHOCTh 3THX JBYX ABJIEHH. 
MuHaye roBopdA, MOXKHO CUHTAaTb, YTO 06a Ha3BaHHbIX OKeaHa 3HAMeCHYLOT CO6C 
saslomwkenve OyAyWMX CKJlaqyaTbiX MOACOB. OTH NepBble ONycKaHHA B OOwAC’ 
NOACOB CO3AaJM JIMWb KOHTYpPbI TOPO, YTO B aJbHelilem JoJOKHO pasBUTbe 
B MepBH4Hble reocHukIHHaIN. [loce 3aBepwieHua NepBoro FreOCHHKJIMHaJIbHO! 
WHKJIa Ha MecTe NepBoro CK JalyaTOroO COOPy2XKeHuA 3THX MOACOB NOABATCA HOBL 
PeOCHHKJIMHAaJIM HW paseJAollMe UX Kop bepEl. Moxer ObiTb, MepBbIMH HaM 
KaMH Ha 9TH B3AbIMaHHA ABJAOTCA OOaCTH CpeAHHHbIX BaJIOB HU MOABOLHb 
XpeOTOB B OKeaHax. 

Mel, TakKHM OOpa30M, IpHXOAHM K TpekcTaBJIeHHIO O TOM, TO oOpa30BaHl 
Arjautuyeckoro wu Muyulickoro oKkeanoB — mpouecc, 61u3Knii K OOpymenn 
(Umbruch) u perenepanun crpyxryp no Itnuine. Oqnako stor nporecc pou 
XOJMT He B Npefleax OAHUX HW TeX Ke OOacTeli, KaK Obl HABEKH HAMCUCHHBIX Obl’ 
PCOCHHKJIMHaJIbHBIMH — KaK 970, MO-BuMMomy, cuutaer Ilruane. Mpone 
He OXBaTbIBaeT B KaKyl0-JIMO0 snoxy BceH Seman. B ormuyune or npeycraBsleHt 
russe, mponecc OOHOBIeHHA CTPYKTYP MpHypoyen JHU K ONpesesenHoli o 
jacTu (B Hate Bpema K ToufBane u cesepHoi AruantuKe). B sto 2Ke BpeMa 1 
Apyrot YacrH 3emMJIM MpofosKaloT CBOe PasBUTHEe paHee 3a/lOX%KenHble cKMaly 
The Hosca. B xoxe 9TorO Mpollecca oKeaHbI (MO Kpalineli Mepe, OKeaHbl THI 
ArslaHTHuecKoro) ABJAIOTCA JIMUIb Havasbuoll cralneli oOpa3s0BaHHA CKuJIa 
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aroro movca. B AaibHeiiilem OHM YCTYMalOT CBOe MecTO reocHHKJMHasIAM Mep- 
OrO TeOCHHKJIMHAaJIbHOrO IMKJIa, BO BPeMeHa KOTOPHIX CyUleCTBOBaHHe Tosca 
TaHOBHTCA y2Ke HeCOMHeCHHBIM. Okalimsisioulve HOBOOOpasyOllHeca OKeaHbl 
aTePHKOBble MACCHI, COCTOAIMMe U3 KYCKOB J[peBHHX naTPpopM HM COXpaHB- 
IAXCA YUACTKOB CKJaquaTbIX MOACOB, ABJAIOTCA OyAyulumMn nuarcbopMamu, 
OTOpble B JaJIbHeHWleM CTaHyT rpaHuWaMu HoOBoro CKsayaToro Mosca. 


Bcecows3uHblit HHCTHTYT MHHepadbHoro Tlocrynuato 
CbIPbH 3l XK 1957 
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Tloknaann Akawemux nayk CCCP 


K. T. MASAHKHHA wu JI. E. WTEPEHBEPE 
CTPYKTYPHASH AHH3OTPONKA TEHETHYECKHX THIIOB 


(ITpedcmaéaeno akademuxom J. H. Mlep6axoeo.m 12 XI 1957) 


MopmMupoBaHHe FeHeTHYeCKHX THMOB yIvieH, a Tak2Ke CJlarawoulMX UX Merpor 
rpacdbwuecKHX KOMMOHEHTOB MpOHCXOLNT B HataJIbuble NepHosbl yrueoOpasoBa- 


aH 
C04 0555) 
Se RRL Sx] 


ViViWN 


Ses (4 
(06417 


Puc. 1. Crpoenne nutac- 
Ta qs, Waxta 39-6uc, 
Syesckuli pation, Jlon- 
Oace. / — kmapen cno- 
POBbIH C TIpociosMn ap- 
ruguta, 2 — OpuKeru- 
pOBaHHbI yrob, 3 — 
YP JIMCTHIH apruJut, 
4 — ksJlapeH cnopospiil, 
2) aneE pont Or 
aprHuJJIuT, 7—KeHHeIb 


1958. Tom 119, Ne 4 | 


ITET PO! PA®H 


AHTPALLHTOB 


TeJIbHOTO Mpollecca B YCJIOBHAX OoJlOT H TOPP~AHHKO 
No], BMAHMeM, PlaBHbIM OOpa3s0M, OHOXHMMYeCKUX cbaK~ 
TOPOB H B 3aBHCHMOCTH OT HCXOAHOrO pacTHTeJIbHOr 
MaTepHaJla. B mpollecce MeTaMopdu3Ma \aJIbHenLIne 
NYTH CTPYKTYPHO-XHMHYeCKHX FpeocOpas0BaHHl CocTaB- 
JAIOMMUX YIIA MOM BIMAHHeEM TeoJIOrHYeCKHX (akTOpoB: 
CylllecTBeHHO pa3yimuaiorcA. B anTpaluTax, ocTurato-: 
IHX BbICOKOH cTemeHH OOyrviepoxKHBaHHA, B3HAUHTeJIb-} 
HOH Mepe CTHpaioTca pa3JIMYHA B IJICMeHTAPHOM COCTaBe; 
HM XHMHYeCKHX CBOHCTBAX OTJEJIbHBIX KOMIOHEHTOB, YTO 
CBHeTeJIbCTBYeT OO OOWlEM HallpaBJIeHHH MX XHMHMYe-; 
CKHX H3M@HeHHH, CBA3AHHbIX C HaKOMJIeHHeM yrviepoja 
B BAe MWJIOCKHX APOMATHYeCKHX ATOMHbIX YIJIepOAHbIx 
ceToK ('). Sto xopoulo BHAHO MpH UcCeqOBaHHN yruiell 
M3 OMHOH HW TOM Xe reHeTHYeCKOH TpynMbl (PYMOJIHTE! | 
WJIM Calponesntpl). [losromy pa3uiMuHbIe reHeTH4eCKHe 
THMbI aHTpaluToB, OTHOCAMMMecA K OHO Tpynie, BbI- 
JesIeHHbIe C MOMOLIbIO MeTporpaduyeckuxX MeToOoB (”).. 
YacTO He MOFyT ObITb OXapaKTePH30BaHbI OObIYHBIMH XH~ 
MHYeCKHMH TapaMeTpaMH. | 

B HacTOAMeM HCCJIeZOBaHHH ObIIO MpoBeeHo cpaB- 
HUTeJIbHOe U3y4¥eHHe OCOOeHHOCTeH CTPyYKTYPbI BelllecTBa 
ryMYCOBOro H CalponeweBoro aHTpalMTOB peHTreHorpa- 
(pH4YecKHM MeTOJIOM. 

Uccelopaiucb oOpa3iibl ouelkoro autTpatlura, 
B3ATbIe H3 wWaxTbl 39-6uc (SyeBcKHH palion), MulacT qs. 
O6pa3iibl TryMycoBoro HM CalpomeseBoro aHTpallHTos, 
B3ATbIe H3 PpasHbIX COeB WwlacTa Ha pacCTOAHHU Apyr 
oT Mpyra 0,80 M, no Kka#accuduKanuu JloneuKoro 
yroibHoro wuuHcTHTyTa (°) oTHocatca kK 10-H rpynne 
MeTaMop(du3Ma. 

Ha puc. | mpuBofurca cxema cTpoeHus Ilacta, onn- 
CaHHe KOTOpOro NponsBefseno B 1953 r. B 3anaqHou aBe, 
ropu3outa 150 M. OOpa3el, ryMycoBoro aHTpaluta B3AT 
u3 c/o” 2. [lo BHelIHeMy BUY yroJlb OulecTAMIWH, Hesc- 
HOMOJOCUATHIM C HeMpaBHJIbHO YrJIOBaTbIM H3JI0oMoM. Iloy 
MUKPOCKOMOM BHJHO (puc. 2 a), 4TO 93TO cMoOpoBplit 
KJlapeH, Tle OCHOBHaH TYyMyCoBasA OHOposHaa Macca 
cocTaBuideT~95%. Ha6mogaioulMecsd B OCHOBHOM Macce 


MHKPOCIIOpbl HW KYTHKY Ja CocTaBJIAIOT OKOJIO 5%. OSpasem camponesesoro aH- 
(paulita B3aT H3 cox 11, No BHelIHemy BUHAY Mo/lyMaTOBbIii, OMHOPOMHbI Cc 
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: Aa a on: 
K cmambe K. T. Masankunott u JI. E. IIlmepenbepe, cmp. 782 


Puc. 2. @— kmapeH cmoposbili, coli 2; 
‘BeT OTPaxKeHHbI, HHKOJIM He BIOHe CKpe- 
weHbl, 85; O6—peHTreHorpaMMa oOpa3ua 
yr U3 CIOA 2. OO — OCHOBHAaA ryMycoBaa 
acca, M — MHKpocnopbl, Km — KyTHKyJla 


6 


Puc. 3. a — kennenb, caoli 11; cer orpa- 
*KCHHbIM, HHKOJM HE BIMOJHE CKPeLLeHbI; 
40 x; 6 — pentreHorpamma oOpa3ua yraa 
u3 cmon Il. oce — canponeneBo-rymycoBax 
OCHOBHaA Macca, M — MHKPpocnopbl 


K cmambte H. JI. Tleaone, cmp. 800 


of 


Puc. 1. @— Hopmapnaa Tenodasa MuKkpocnoppi Tradescantia paludosa; 
6 — XpoMOcoMHBIit MocT H (pparMeHT B Te1Odaze MpH LelicTBHH PeHTreHOB- 
CkKOro H3Jy4eHHA; 6 — XpOMaTHAHBIM MocT M dparMeHT, MpH COBMCCTHOM 
JlelicTBHH PeHTreHOBCKOrO U3JlY4eHHA H STHJeHAMaMMHTeTpaykKCyCHOH KHC~ 
JOTI; @— NOJ1yXpOMaTHAHbIM MOCT MIpH COBMeCTHOM JleHCTBHM peHTre- 
HOBCKOFO H3.1yYeHHA H STHJeHAWaMHNTeTpayKCycHoH KucNoTbI. 1300 X 


TIAH, 7. 119, Ne & 


TYCKJIBIM WEJIKOBHCTHIM OJIeCKOM HU CTpyii4aTbIM H3I0oMoM. MuxpocKkonmueckoe 
HaOwoJenve MoKasbiBaeT (puc. 3 @), UTO STO KeHHeb, B KOTOPOM Cpe call- 
ponesieBo-ryMyCOBOH OCHOBHOH MaccHI, cocTaBsa1onleli~60 %, 


6ov/IblIOe KOMHYeCTBO MHKpocnop. 


XapaktTepHcTuKa UCCJeJOBaHHbIX OOpasioB Jana B Tabu. 1. 


HaOwoaerTcs. 


ra Own ice ol 


Tpymna 
Ne ana- Mecto ot6opa npob en. wi J vr r Tun 
qu3a (pation, WlaxTa, nsact, Mop- ede cane: a c ; ras 
cu10it) gusma| a 7 % z 
376 SyeBckHH palion, Kaapeu 
maxta 39-6uc, cnlopo- 
nsiact qs, cnoh# 2 | 10 | 1,26 | 4,76 | 5,86 |92,25| °" 
105 SyeBcKuli paiion, Ken- 
waxta 39-6uc, He€JIb 
mlacT qs, cow 11 | 10 | 1,78 | 9,30 [42,50 | 78,20 


OOpasubl Ait penTreHorpaduyeckoro ucceloBaHHA TIpHroTaB/MBaJIHCe 
B Bue MlaCTHHOK TOJIMMHOH 1 MM, BBINHJIeHHBIX NepleHAuKyJApHO HampaBuie- 
HHIO HallJlacTOBaHuA. Pentrenorpadwueckve CHUMKH ObIJIH MOJIyYeHbI B KaMepe 
¢ MOCKOH KacceTol Ha PUJIbTPOBaHHOM H3syYeHHU MeAM Mp HOPMaJIbHOM Ma- 
AeHHH MepBUYHOrO PeHTTeHOBCKO"O Ny4Ka Ha MuiacTHHKy oOpasua. Hanpapsenue 
N€pBUYHOrO My4Ka, CJieOBaTeJIbHO, COBMalaJio C HallpaBsIeHHeM MJOCKOCTH 
HalllaCTOBaHHA aHTpaltuta. Ha pentrenorpammax rymycosoro (puc. 2 6) u ca- 
mponmesteporo (pc. 3 6) antpaluTow HaOwoJaeTcaA HepaBHOMePHOCTb NovepHeHHA 
UHTepepeHUMOHHOrO KoJbila (002), yKa3bIBalolllad Ha OPHeHTAallM1O MocKocrTeli 
aTOMHBIX YIJIepOAHbIX CeTOK, BXOJAUHX B CTPyKTYpy ylouvbHoro BelllecTBa, 
BXOJIb HallpaBJIeHHA PacMpocTpaHenHuaA MacTa. Opventallua yrsiepoubix aToM- 
HbIX C€TOK BOSHHKaeT MO BJMAHHEM JaBJeHHA TopHbIx Mopog (7,4). OG sTom 
CBHJeTeJIbCTBYIOT OMbITbI TO HCKYCCTBEHHOMY BOCIIPOH3BeeHHIO aHH30TPONMH 
CTPyKTYPbl B MOpolkKax yrvieH Nos AaBsenHem 15000—25000 kI/cm? c Bo3HUK- 
HOBeEHHeM OPHeHTalHH yIrviepoMHbIX CeTOK, paCMovlararoulHxcaA CBOHMH I1JOC- 
KOCTAMH TleplMeHHKYJIAPHO HallpaBJieHHio JelicTByromux ycusnni (°,*). 

[nA olleHKH COBepLIeHCTBa OPHeHTAalHH YruiepoAHbIX CeTOK B HallpaBJIeHHH 
HalllaCTOBaHHA, ABJIAIOWeHCA MepoH aHH30TPOMHM CTPyKTYPbIl, MoxXKeT OpiTb 
mpHusAta BesmMunHa (180 — loos), roe loos — 
yrlopad [MuHa AYrH NMovepHeHHA Ha MHTep- 
cbepeHIMOHHOM KoJIbule (002). 


Ta6Onmuna 2 


PafvalbHoe pacilMpeHHe HHTepPepeH- — Qopasun anrpauuta | 180-Ly2 ne 
UWHOHHOrO Kovbila (002) aABAAeTcA Apyrou 
peHTreHorpaduyeckou XapaKTepHcTHKOH 
CTpyKTYpbl YYoJIbHOrO BelllecTBa, oMmpele- [ymycosniti 413° | 2°28’ 
JIstouleH YNOpAXOUeCHHOCTb BO B3aHMHOM  CanponeveBpii 74° ASA 


pacnoJioxKeHHH YIJiepOMHbIX ATOMHbIX CeTOK, 

CTPeMAMUXCA YKJIaMbIBATbCA MapaJIJIeJIbHO : 
Apyr Apyry ol BAMAHMeM MoseKyAApHOrO CHJOBOrO Moa. KosHyecTBeHHOK 
Mepoli MexKceTOUHOli yNopAJOYeHHOCTH MpHHHMaeTCA yrJloBax NoJyWHpuna 
Ajo: MHTepdbepeHuvoHHOH nostocnl (002). 

Kak BHHO H3 TaOu. 2 H HellocpefcCTBeHHO Ha PeHTreHOorpaMMax, Callponedie- 
BbI AHTpaluT OTMMYAeTCA OT TYMYCOBOFO 3HaYHTeJbHO MeHbIeH NoJyWIMpHHoOK 
WHTepepeHUMOHHOrO Kovbula (002) u OoNbWeH WMHOM AyrH MovepHeHHA. Cue- 
JlOBaTeJIbHO, BeUleCTBO CalponeseBoro aHTpalluTa, B OTJIMYHe OT TyMYCoBOrO, 
XapakTepH3yeTCA MeHbllleli CTeMeHbIO CTPyKTYPHOH aHH3OTPONNH H 6oubwen 
M@XxKceTOUHOH ynopsoueHHocTbO. B To Ke BpeMA, KaK BUAHO U3 TAG si al eee 
HleCTBO CalporiedeBoro alTpaulvTa OT/JMYaeTCA MeHbIHM CofepwaHnieM YTvie- 
pona (78%) mo cpaBHeHHt0 C BellleCTBOM ryMyCoBOro aHTpalluta (92%), uTO CBH- 
jleTeJIbCTByeT O MeHbIUeli ero O6yruiepor%KeHHOCTH 3a OAMH H TOT *e TeoJOrH- 
yecKHH Tepvod. 
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CremleHb CTpyKTYPHOH aHH30TPOmHu, Kak OpblsIO MOoKa3aHO pauee ('), TaK *K 
KaK H ONTHYeCKOH AHM3OTPONHH yrvieH, B pxAY MeTaMOp*H3Ma HeMpepbIBHO BO3 
pactaer. Ilowymmpuua nonocet (002) Ha pentreHorpaMMax TYMYCOBbIX YyIrvieH} 
YMeHbillaeTcA TOJbKO JO aHTpallMTOB HW Ha CTaqMM aHTpalHTOB BospacraerT (°).. 

PesyuibTaTbl HCCIeLOBaHHA MO3BOJIAIOT XapaKTePH30BaTb CalipolieJeBblii! 
aHTpalluT, HO MoKasaTeJIsiM CTPYKTYPHO-XHMMYeCKUX TpeBpallleHHH opranu- 
yeCKOH MaCCbl, HaXOJAWMMCA Ha OoJlee paHHel cTaquu yrseoOpasoBaTeJIbHOro 
mpollecca 10 CpaBHeHHIO C TYMYCOBbIM aHTpalluToM. Muaye ropops, CTpyKTyp-} 
HO-XHMHYeCKHe MpeoOpas0BaHHA BelllecTBa CallponeJeBoro yrs pH MeTaMop-: 
(PH3Me IIpOXOAMJIM C MeHbINeH CKODOCTbIO NO CpaBHEHHIO C BellleCTBOM ryMYCO-- 
BOrO yIJA. 


VincruTyT roprounx MCKOMaeMmbIx Tloetynusio 
Axkajlemuu Hayk CCCP IO XT 1957 


Teomornueckult HHCTHTYT 
Axaylemuu HayK CCCP 


UWHMTHPOBAHHASA JIATEPATYPA 


1 

1B. HW. Kacatoukun, Mss. AH CCCP, OTH, Ne 9 (1951); Ne 10 (1953). * JI. E.} 
Ulrepeu6epr, AH, 114, Ne3(1957), 3 JJI.Pasymosa,B.H.Kacatouxknun,, 
M.TIl. Boaaposny, JAH, 103, Ne 6 (1955). 4*K.T. Mazsaukuua, B. UW. Kaca-| 
tTouxKudn, Tp. Uucr. roprou. uckon. AH CCCP, 8 (1957). ® . P. Riley, Proc. Confer. | 
on the Ultrafine Structure of Coals and Cokes, 1944, p. 256. © Teonoro-yrexumuyeckas 
Kapta JloHeuKoro Oaccelina, B. 8, 1954. 


Jloxuann Akanemun HayK CCCP 
1958. Tom 119, Ne 4 


MOYBOBEHEHHE 


B. WH. KACATOUKHH, M. M. KOHOHOBA u O. H. 3KJIBBEPBPAH] 


MH®PAKPACHDBIE CNEKTPbI NOPJIOWWEHHS TYMYCOBbIX 
BEUECTB MOUBBI 


(ITpedcmaeaexo axademuxom H. B. Tiopunoen 4X 1957) 


lymycosble BelllecTBa, mpescTaBuisroulMe CoOoli HanOouee XapakTepHbie Coe- 
AMHEHUA OPraHHyeckol YaCTH MOYBHI, ABJIAJIMCb MpeAMeTOM MHOFHX UccJefoBa- 
uu. Tem He MeHee, pA BOMpocoB, KacatoulMxXcA MX Mpuposbl MU cTpoeHus, oc- 
TaeTCA He BIOJIHe ACHbIM. CIO%KHOCTh U3YYeCHHA STHX BOMpOcoB ycyryOuseTca 
TeM OOCTOATEJIBCTBOM, YTO B Pa3JIMUHbIX MOUBAX, B 3aBHMCMMOCTH OT yCJIOBMi 
moyuBooOpasoBaHuA, MpHpoda TyMYCoOBbIX BellleCTB Bapbupyer. 

B nacToauleM CooOlleHHH H3J10%KeHbI aHHble CpaBHUTebHOTO HccCIeOBaHHA 
NPHpoAbl TyMHHOBHIX KHCJOT M Cy JIbBOKUCJIOT, MOJIYYeHHble C MOMOLLbIO MeTOjla 
HHpakpacuoll cnekTpocKoMuu; KpoMe TOFO, MpHBOAUTCA peHTreHorpaduyeckaa 
XapaKTepHCTHKa HX CTPyKTYpbl. 

B KauvecTBe OObeKTOB ObIJIM B3ATHI NOYBbI, Pe3KO. pasJIMUHble MO MPOMcxox*KJe- 
HHIO0 H CBOMCTBaM: OObIKHOBeHHbIM YepHo3em (KamenHas cTemb, Boponexkckaa 
06.1.) H WepHoBo-noz30nuctaa nouwa (Jourompyquaa onbituasa cranitusa MocKos- 
cKoH o61.). Meroquka mpenapaTuHBHoro BbiJeseHHA TYMYCOBbIX BellleCTB H3 
mouB omvcana pauee (*). B Ta6a. 1 mpuBeyenbl TaHHble 9JleMeHTapHOro CocTaBa 


Ta6uaunna 1 


QeMeHTapHbl COCTaB TYyMHHOBbIX KHCOT H (yJIbBOKHCJIOT (B MIpo- 
IleHTaX Ha aOCOJIOTHO CyxOe 6e330JbHOe BeLIeCTBO) 


TlouBa Ilpenaparpi (e, H oO N C/H 
Tlepxoso- Tymunospie kucsiots!| 57,6 | 5,2 | 32,4] 4,8 | 11,9 
nog3omuc- |PybBOKHCJOTHI AAA) Syn dle lh cetey |e ca at OFZ 
Taw 
O6prKkHoBen- | ymunosble KUCJOTHI| 62,7 | 3,3 | 30,1 | 3,9 | 19,0 
HBIM YepHo-|Py MbBOKHCJIOTHI A IR eA NT Cirle) Whe ahae, | SiO) 5c} 
3eM 


rYMYCOBbIX BellleCTB; OHH YKa3bIBatOT Ha OOJIbIy!0 CTelleHb OOyruiepoxKuBanHA 
TYMHHOBbIX KMCJIOT H3 YepHO3eMa TO CpaBHeHHIO C TaKOBbIMH H3 AepHOBO-NoL- 
30JIMCTOH MOUBbI H OCOOeHHO C (Py IbBOKHCJIOTAaMH. 

CnekTpb Obi MomyyeHb! Ha Hucppakpacuom cnekTpometpe MKC-11 c npu- 
MeHeHHeM ONTH4ecKOro yrslepoda; mpHsmMpl — v3 NaCl u LiF. OOnacrb usyuae- 
MBIX cleKTpoB oT 2,7 to 14 pw. OObeKTHI AA HCCeOBaHHA TOTOBMJIUCh B Buse 
9MYJIbCHH Ha HapaHHOBOM MaCJie HM MaCJle, MOyYeHHOM MoJIMMepH3allveH U3 
TeTpabropstuviena (?). C Weblo HAeHTHpHKalMN WM HCKJIOYeHUA NOJOC Noro- 
ULeCHHA, OTBEUAIOWAX HasIM4Hio KapOOKCHJIbHBIX Tpynn MU PeHOJIbHbIX THAPOKCH- 
JIOB, ObIJIM CHATbI TakxKe CleKTpbl OOpasoB, NpekBapuTeNbHO oOpaboTaHHbIx 
pactBopom Ba(OH),.iHa puc. | npuBokaTca KpuBble IIpollycKaHuA B o6lacTH 
or 2,8 no 14,0 » Aula ryMMHOBBIX M CPyJIbBOBBIX KHCJIOT, a Ha PHC. 2 WIA TeX Ke 


TpenapaTosB, oOpadoranubix Ba(OH)s. 


11 3axas 205 785 


| 
Jit XapakTepHCTHKH pa3sJMUWH B CTpOeHHH yrvlepoAHoro CKeJeTa nayaem 

HbIX FYMHHOBBIX H (PPYJIbBOKHCJIOT Obi MoJlyYeHb! PeHTTeHOrpaMMbl B WH JIMHApH- 
yeCKUX KaMepax C (UJIbTPOBaHHbIM M3uIyyeHHem Mey. Ha puc. 1 mpHBosaTc 
CxeMaTHYecKHe H300paxKeHuA HHTepPepeHWHOHHBIX MOJIOC Ha PCHTTeEHOrpaMMaX 
B BH IpAMOYTOJIbHHKOB, BbICOTa KOTOPEIX OTBEYAeT OTHOCHTEJIbHOH HHTCHCHB= 
HOCTH H IWHpHHa — novlywupHHe Mosioc. Yrsepofubiii cKeJleT MOJIeKyJ TYMH- i 
HOBBIX H (pyJIbBOKHCJIOT, TaK Ke KaK HW CTpykTypa Apyrux KapOOHH30BaHHbl 
BellecTB (7,°), XapakTepH3yeTCA HaJIMYHeM apOMaTHYeCKOH ATOMHOH CeTKH YTule-| 
pola (silepHasd YacTb) H OoKOBbIX rpymn (Nepudpepuinasn yaCTb) HeapOMaTHYeCKO 
IIpHpombl, Cofep2xXallux yruepol, BoLOpoL, cepy, a30T H Apyrve 9J1leMeHTHI. Tloso-}) 


“D ee Ae ee as a = 


——= 
= { 
Z 
?(002) (10) 
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ie pee 
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Puc. 1. Kpuppie mpomyckaHua MH CXeMbI peHTreHorpamM: J — 
TYMHHOBbIe KHCJIOTHI OObIKHOBEHHOrO YepHo3ema, 2 — *yJb- 
BOKHCJOTbI OObIKHOBCHHOTO YepHosemMa, 3 — ryMHHOBbIe Ku- 
CAOTbI JEPHOBO-NOAZOMMCTOH MOBI, 4 —PyAbBOKHCJOTHI Jep- 

HOBO-MOJ30UCTOH MOUBBI 


cbt 002 u 10 Ha penTreHorpaMMax,c NepHojom 3,5 u 2,4 A, cBueTeJIbCTBYIOT O Ha-| 
JIMYMM B MOJIeKYJIaX TYMYCOBbIX BeLeCTB yIJlepOAHbIX CeTOK, a Y-MOvIoca Cc Me- 
pHosom 4—5 A — Ookospix rpynn. Toxwyumpuna nonocst 002 xapaxrepusyer 
M@XKCeTOUHY!IO YNOPANOYeHHOCTb, MoJIoca 10— pa3mepbl ceTOK Mu Y-Mosoca — 
Me@XKMOJIeKYJAPHbIe KOHTAKTHI OoKoOBbIX rpymnm. Kak MoKa3biBaeT Ka¥ecTBeHHad 
olleHKa HHTCHCHBHOCTH HM NOJIYUWIMpHHbI NOJoc Ha peHTreHorpamMMax (puce. 1), 
B MOJIeKyJIaX TYMMHOBbIX KHCJIOT (IO CpaBHeHHIO C (PYJbBOKHCOTaMH) B 3Ha- 
YHTeIbHO OOJIbIUel CTeMeHH BbIPAarKeHa AepHaA YaCTb CTPYKTYPbI, YTO OTBEYAeT 
OTHOCHTEJIbHO Oosbilel owe yriepoa, OpraHv3oBaHHoro B yrviepouble CeTKH. 
[lp 9TOM B ryMHMHOBBIX KHCJIOTaX JepHOBO-NOJ30/MCTOM MOYBbI CeTKa BbIParkena 
cula6ee, H@KeH B YepHoseme, HM Ooslee OTYeTIMBO OOHapyxKUBaeTCA Y-NosOCAa 
(GoKOBBIX I,eMoueK.) 

J[iat MoJeky (bybBOKUCAOT XapakTepHEI Haye nepudepulinoit vacrn 
CTPYKTYpbI H C1a60 BbIpaxKeHHad ALepHasd yacTb. O nocseqHeM CBHJeTebCTBYIOT 


MaJlaxa HHTCHCHBHOCTb H pa3MbiTocTbh mooc 002 u 10, a Takxe cpaBHuTebHO 
O0/Ibluas HHTCHCHBHOCTD y-TOJ1OCbI. 
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Mudpakpacuble cieKTpbl PYMHHOBBIX i (py IbBOKUCJIOT HMeIOT MHOFO OOuLero 
(puc. 1). na Bcex u3y¥eHHEIX OObEKTOB CHEKTPbI B KOPOTKOBOMHOBOli OOsacTH 
or 2,7 no 3,6 » uzenruunpi. Wupokas nonoca norsomlenua BOuN3H 3,0 p cBuye- 
TeJIbCTBYeT O HaJIHYMH BOLOpOANOK cBa3H. Ilonoca mpu 3,25 pw , orBeyaroulax 
HaJIMYHIO apoMaTHyeckHx CH-rpynnmupopok, umMeeTca B CheKTpax BCeX H3yyeH- 
HBIX OOpaslloB. C TOUKH 3peHHA H3JIOKeHHOM CXeMbI YFsepoHOFO CKeseTa MouIe- 
KyJI TYMHHOBLIX H (PYJbBOKHCJIOT 9Ta Mosoca XapakTepH3yeT coGoh HamHuHe 
He3aMelleHHOrO BoLopoya NepHdbepHHHbIx yruiepoMHbIX aTOMOB B YIJlepOHbIX 
ceTkax. Octabuble MOsOCcbI Norsollenud B sTOH OONaCTH CHeKTpa oTBeUAaIOT 
cpasH C — H auncbatuyeckolt rpyn- 
mbt CH (3,38 vu), CH, uCH (3,42u % 

3,50 v). B o6macru ot 5,8 no 6,6 pz wu 
cleKTp TYMHHOBBIX KHCJIOT YepHose- 
Ma 3Ha4HTeJIbHO OTHYAeTCA OT CleK- 
TPOB TYMHHOBBIX KHCJIOT JepHoBo- 
NOJZO0JHCTOH MOUBEI H (py JIbBOKHCJOT 
o6eux nous. Touoca norsomenun * 
pH 5,90 w Aa TYMHHOBbIX KHCJIOT 
YepHOseMa OTBeuaeT KOJIeOaHHAM 
C=O B kap6OokcusbHoli rpymne. JIna 
TYMHHOBBIX KHCJIOT MJepHOBO-NO]30- 
JIMCTOH MOUBbI H OOeHX (PYJIbBOKHCJOT sy 
3Ta lovloca HMeeT NoJioxwKeHve TpH 
5,85 wu. Ornecenve 93THX Mosloc K 
rpynnupopke C=O B kapOoKcuJb- 
HBIX PpynMax MOATBepxaeTcs UCue3- 
HOBeHHeM e€€ B CleKTpax oOpa3lloB 
TYMHHOBEIX H (PyJIbBOKHCJIOT, oOpa- 
OoTaHHbIxX Ba(OH), (puc. 2), To cBa- 
3aHO C NepexoloM KapOoKcHJibuoH 
rpynnbl B HOHHY!O copMy. 

CnekTp PyMHHOBbIX KHCJIOT 4ep- 

3 { eel ee 

Be ice cicroe ong ere goelarT “0 00 0 140 pe 

P2KHT Moviocy / 
NOrJIOuULeHHA TIpH 6,25 up, KOTOpaA Puce. 2. Kpuppie nponyckaHus Ja Npenapatos, 
TOBOpHT O HaJIMYHH apoMaTHYecKux COpaCoTanHpx pacTBopom Ba(OH)2. O6o3Ha- 
cpaseli C=C. Bpicoky!o HHTeHCHB- Deus D Teste, 270 Haypue. | 
HOCTb 3TOH MOJOCbI CleqyeT OTHECTH 
3a CUeT KHCJIOPOAHHIX TpYNMMPOBOK, HeMoOcpeACTBeEHHO CBA3aHHbIX C apo- 
MaTHYecKOH yrseposHoH ceTKoH. J.na ryMMHOBBIX KHCJIOT MepHOBO- Nosso0sH- 
CTOH NOYBb! H OOeHX (yJbBOKHCJIOT XapakTepHa WHTeHCHBHaA Mowoca npH 
6,15 u, KoTOpas, BO3MOXKHO, MepekpbIBaeT Nosocy np 6,25 p. Kpome toro, AA 
TYMHHOBbIX H YJbBOKHCJOT JePHOBO-NOA3OJMCTOH MOUBbI BbIABJIAeTCH CpaB- 
HUTeJIbHO HHTCHCHBHAA TMosioca pH 6,5 p. 

IIpu o6pa6orke npenapatos pactsopom Ba(OH), (puc. 2) nosocpi npu 6,1 
u 6,5 » B 3HaUHTeJIbHOM Mepe MepeKpbiBaloTCA BO3HMKalOlleH MOJOcoH MmpH 
6,35 wu, XapakTepHol 2A HOHHOH cbopmbl KapOokcua. 

Pacuimdpopka STHX NMovIOc OKasbIBaeTcA 3aTpyLHHTeNbHOM. Ilo-BuquMomy, 
UX HaJIMUHe B CMeKTpe CBA3AHO C AMUAHBIMH FpynnupoBkamy. Opnako He UCKJIO- 
UeHa BOSMOXKHOCTb, YTO 3TH MOsJICChl Tak2%Ke OTBeUaIOT KONeOaHusm C=O, cBa- 
8aHHbIM C apoMaTHYeCKHMH rpynnupoBkamu (6,15 y), M KOJeOaHHAM apoMaTH- 
ueCKUX TpYIMHpOBOK, UMeIOWLNX alMaTHueckue 3amectuTesH (6,5 uv). Ja Bcex 
WCC IEMOBAHHIX OOeKTOB XapakTepHa Nowoca NorsoulenuA npH 8,0 », ucuesaro- 
mlai noce oOpa6oTku Ba(OH),. Sta mowioca oTBeyaeT KOJIeOaHHAM CBAseH 
C—O B rpynnupopkax COH xkap6okcuJoB WM PeHOJIbHBIX THAPOKCHJOB. Kuc- 
nopoluble TpyNMMpOBKH OTMEeYAIOTCA B ClekTpax Take MOJOCaMH NOTOWeHHA 
npH 9,2 u 9,7», KOTOpble OTBEYaIOT KOJIeOaHHAM C—O B MpocTblx SupHbix Hu 
cMUPTOBbIX PpynnupoBkax. M3smMenewux B COOTHOWEeHHN UX HHTCHCHBHOCTH CuJle— 
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yet OObACHUTD 3a CUeT pa3JIMYMi B OTHOCHTeJIbHOM Cofep%KaHHu 9THX rpym- 
MMPOBOK B MOJIeKyJle. 

Tlosy4enuble WaHHble CBUeTeJbCTBYIOT O HaJIMUHM CAMHEIX NPHHUMMOB oTpog 
HHA TYMHHOBbIX KHCJIOT H (pyJIbBOKHCJIOT KaK OObIKHOBCHHOFO YepHosema, Ta 
HM JepHoBO-Nos30/McToH nouBbl. Te H Apyrve coflep2KaT B MOJIeKyJIaxX apOMaTH- 
YeCKy!0 CeTKY WMKJIM4eCKH MOJMMepH30BaHHOrO yrulepolla H pa3ssMuHbIe OoKo- 
BbI@ ATOMHbIe FPyNNHpOBKH. OHaKO JIA pa3HbIX MOUB BaPbUpyeT COOTHOMeHUNE 
AepHoH w NepupepHinow yacTeli cTpyKTYPpbI, a TaK2xe Mpuposa OoKOBbIX rpynm 
B MOJIeKYax TYMMHOBbIX UM (pyJIbBOBbIX KuCIOT. ApoMaTH¥ecKaA YaCTb CTPyK- 
TYPbl BbIPavKeHa HauOoJIee YeTKO B FYMMHOBLIX KHCJIOTaX (OCObeHHO wepHosema) 
M 3HadHTeJIbHO CJlaOee — B (py JIBBOKHCJIOTAX. 


Tlousenupli HHCTHTyT uM. B. B. Jloxyuaeza Tloerynus10 
Axajlemuu Hayk CCCP 28 IX 1957 


HWMTMPOBAHHAA JIATEPATYPA | 

1M. M. KouHouwosBa, TIlousopegenue, Ne 3 (1956). 2 B. H. Kacatouku Hy, 
O.HW.3uapb6ep6pauy, JAH, 111, Ne 5 (1956); TMouwopenenne, Ne 5 (1956). ? B. He, 
KacatouKkuu4, M38. AH CCCP, OTH, Ne 9 (1951); Ne 10 (1953). 


| 
{ 
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Jloxmann AKkanemun nayk CCCP 
1958. Tom 119, Noe 4 


ITOYBOBENEHHE 


B. M. ®PH)JIAH) 


O CBA3H COJIEBOrO NPO®HWJIA YEPHOSEMOB 
C TEPMHYECKHMH YCJIOBHAMH 


(ITpedcmaseaeno axademuxom H. B. Twopuneim 9 IX 1957) 


OHMM M3 BaXKHbIX MOJOKeHUH reorpaduv NOY ABJIAeTCA BHIBOJ O 3aBUCH- 
MOCTH TIyOMHbI 3aleranuA COJeBLIX FOPU3OHTOB MOYB OT CTeMeHH aTMoCdepHOro 
YBJlaKHEHUA MOCMeAHUX. OTa 3aKOHOMEPHOCTb, YCTAHOBJIeHHAaN elle B Hatiase 
Beka Jlokyuaesbim u Beicoukum B Poccun u Tuaprapgom B CIA, MHOTOKpaTHO 
PpaccMaTPHBaJlaCb B Hay4HOH JMTepaType, MpHyueM HCCJIeLOBaTeJIM NoOJIb30BaJIHCb 
AJA ee W3YYCHHA AHAJIH30M 3aBHCHMOCTH CBOHCTB NOUB OT pasJIMUHbIX NOKasatTe- 
JleH yBJaknenua. Tlokasatenu yBnayKHeHUA, UMeA PasSHyIO MaTeMaTHYeCKy10 
(opMy H 4HCJIOBOe BbIpaxkenue, ObIJIM B OOWIEM O4eHb CXOLHbI, MpescTaBAA Co- 
Ooll OTHOWeHHe NpHXofa BJlarM (OCakoB) K pacxosy (ucnapenuto WIM CBA3aH- 
HbIM C HMM MoKa3aTeJIAM, PlaBHbIMH M3 KOTOPbIX ABJIAIOTCH TepMHYeCKHe YCJIO- 
BHA, OT KOTOPbIX B OCHOBHOM 3aBHCHT pacxog Bularn). SaBucuMocTb rsyOuHbl 
3aJleraHuA COJeBbIX TOPH3OHTOB MOUB OT CTeMeHH YBJaKHeHHA HarALHO Mpel- 
CTaBJieHa Ha WHPOKO H3BeCTHbIX MePpHAHOHaJbHbIX MOYBEHHO-KJIMMaTHueCKHX 
mpodusiax uepes Pycckyto papHuuy, coctapsiennpix M. M. ®uaatosnim 4 
C. A. 3axapospim. . 

Pa3BHTHe, YYCHHA O NPOBHHIHaJIbHOCTH, T. e. O M€PHAMOHAJbHOM 30HaJIb- 
HOCTH MO4B, MPpHBeJIO K HaKOMJeHHI0 OoJIbIIOrO KOMMYeCTBa (aKTOB H3MeCHeHHA 
MOYBeHHOTO MOKPoBa Ip ABHXKCHHH B WIMPOTHOM HallpaBJIeHHW BHYTPH MOUBeH- 
HbIX 30H H K BbIJeJeHHIO IpOBHHLH- 
aJIbHBIX Tpymm mouww. B uacTuocTu, y Se 


MpPpOBHHUMabHbIX Tpynl YepHoseMoB a, [ke a | 3. 
pe3KO OTJIMYHbIMH OKa3aJIHCb CovJle- g5,|°8 | layoma |B | So bs 
BepxHe a 
Bbie MpoduJiH. C WeJIbiO BbIACHeHHA SEEISS aeananes Bee ges 
IIpH4HH 3THX H3MeHeEHHH HaMH OBIJIO SSHIE” | nope, em [258 Bag BR 
’ cs} oy 
MpoBeseHo conocTaBJieHHe IJlyOMHbI Cas|css aSk/aeeee 


3auJleraHHaA covleH B NOUBaX, Xapak- 
TEPHSYIOUWXCA OAMHAKOBBIM YBMAK- — Opereypr| 0,52] 380] 150—170] 26 |120—140 
HeHvem. B KavecTBe NoKasaTeJiA YB-  Besensyx | 0,49) 354 | 180—200] 27 |140—130 
laxKHeHHA UCHONb30BaICA KOSddu- Jlepxya | 0,53) 496 | 260—280} 32 | 75—95 
WHeHT BpicouKkoro — MBanosa (OTHO- Huxowaes| 0,48} 401 | 290—310| 39 7: Ve) 
WieHHe OCa—KOB K MUCiapxemMocTu Cc ; 
OTKPbITOH BOAHOH NoBepXHOCTH); rlyOMHOM 3aseraHHA CoeH MpHHATAa BepXHAA 
rpaHulla 3aseraHud B mouBe runca. ComocTaBseHve MpOBOAMJOCh AA Teppu- 
TOPHU, UMeIOUIMX TOROBOH KosdPulluewT yBJaKHeHuA 0,50; sTH TeppvTopuH 
pacnovlaraiorca Byoub WHHuH OpenOypr — BesenuyK — Hepxys — Huxkouaes. 
OcHoBHble HWoKagaTeJM JIA COMOCTaBJIAeMbIX TeppHTOpHH MpHBeeHb B 
Tao. 1. : 
Koabpulventbl yBlaxkKHeHA B3ATHI U3 padoTsl H. H. Vipanosa (°), m0 MaTe- 
pHasiaM STOl Ke paOoTb! BLIMMCJeHLI H TOLOBbIe CYMMbI OCaAKOB. Payualuounbii 
6anauc B3aT Cc Kaptpl B padote DB. I]. Anucosa (’), AanHble Mo Temlepatype Nou- 
BbI H3 KJIMMATHUeCKMX CHpaBOYHUKOB, a JlaHHbie No riyOuHe 3aseranua runca 
B noupax “3 padot A.A. Epoxunoli (*), UW. ®. Cazopnukosa (7), Cab 2ooHna 
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u VU. H. Bacnspesoit (*), H. B. Bepnangep u ap. (?), B. HW. Kpoxoca (°) wT. H. 
Buiconkoro (°). [nyOuna 3asleraHua runca nowyyeHa Kak CpeqHAA BeJIMYHHAa 
M3 pAa OMpeseseHH Nid MOUB TAKeJOCYIIMHUMCTOFO MH CYrIMHMCTOO MexaHH- 
yeCKOro CocTaBa, HaXOMALWIMXCA B MaKOPHOM MOJIO*KeHHU (OTCYTCTBHe BJIMAHHA! 
[PYHTOBBIX BOA, He3saTPYAHeHHbIM MOBepXHOCTHBIM CTOK). 

V3 auHbix, IpWBeseHHbIX B TaOu. 1, BHAHO, YTO ryOMHa 3aleraHHA PHICcal 


(a 3Ha4MT HM BeCb COJeBOH Mpodustb) B pacipocTpaHeHHbIX MOUBaX 3aBHCHT He 


TOJbKO OT CTeENeCHH YBJlaxKHEHHA, HO MW OT APYIrHX TpHuHH. ConocTaBuJleHHe C To-- 


JOBbIMHM CYMMAMH OCaJ{KOB He JlaeT Pas bACHeCHHA BONMpOCca, Tak KaK HX BeJIMYHHbI! | 
He JatoT pAfla, COOTBeTCTBYtoulero PAY H3MeHeHHA rlyOHHbI 3aJleraHHA COJIeH.. 
SHauHTeJIbHO OoJIee OTYETIMBO BbIABJIACTCA CBA3b C TePMHYeCKHMH YCJIOBHAMH. . 


IIpw paBnol creleHu yBuJIaxKHeHHA B OoJlee TeMJIbIX YCJIOBAAX MOUBbI BbIMeOUe-- 


Hbl rulyOxKe, YeM B Oosee xovotHbIxX. [Ipuunna 9THX pasJIMYHH 3ak10UaeTCA, 


110 HallleMy MH€HUIO, B pa3HOl JIMTebHOCTH NepHola MpoMbIBaHHs MOUBbI. XO-- 
JOHaA YacTb Toa, KOTOPad Ha paCCMaTPHBaeMbIX TePPHTOPHAX XapakTepH- 
3yeTCA BbICOKHMH KoOSPPHWHeHTaMH YBJa2%KHeHHA, ABJIAeTCH HavOoJlee Osaro-- 


MIPHATHBIM BPeMeHeM JIA yJaJieHHA M3 NouBbl CoJleH. Ho mpomMepsaHve MOUBBI 


(0 KOTOPOM MBI MO2XKeM IPHOH3UTeJIbHO CYT MO AVJIHTeJIbHOCTH Mepvosa C TeM-) 
nmepaTypaMu MouBbI HH2Ke 0°) B BOCTOUHBIX, OoJIee XOJIOMHDIX paHoHax lewaerT | 


HEBO3MOXKHbIM 9TO IIPOMbIBaHHe B TeYeHHe AVJIMTeJIbHOTO BPeMeHH, a B 3alla{HbIx, 


Ooslee TeMJIbIX — NepHod MpoMep3aHiA NOUBbI 3HAYHTeJIbHO COKpalilaeTcA, HW MpH 


Tex we MOKa3aTeIAX YBJIaKHCHHA NOUBA MPOMbIBaeTCA 3HAYHTeCJIBHO MHTCHCHB- 
Hee. 


OToH MpHYHHOH, BepOATHO, OODACHAeTCA UH OOJbIUIaA MOMLHOCTb YePHO3eMOE | 
samaquoh uacta CCCP — B G6oulee OaronpHATHBIX JIA NPOMbIBAHHA YCJOBHAX | 


MIpOMa4HBaeTtcA Ooslee MOMLHAA TOMA NOUBbI, 4 KOPHU PacTeHHH B OOJIbIIOM KO- 


JIM4eCTBe IIPOHHKAIOT 3HAYMTEJIbHO TuyOxKe, Co3qaBad MaTepHad WIA ryYMMHKa- | 


WMH. To 2Ke MOKHO MIpOCJeAuTb MH Ha H3MCHEHHH CBOHCTB He TOJIbKO YEPHOSEMOB, 
HO WM ApyrHxX MOYB (NOMBOJMCTEIX, CepbIX JIECHBIX MH ApyrHX) Mp paBHOM yB\JIa- 
*KHEHHH, HO B Pa3HbIX TEPMH4YeCKHX YCJIOBHAX. 

ToBops 0 coJleBoM Mpodusie MoYB HM efO 3aBHCHMOCTH OT TePMHYeCKHX YCJIO- 
BUH, Mbl HCKJIIOUAeM H3 PpaCCMOTPeHHA KapOoHaTbIl, TaK KaK UX pacnpefesenHe 
NOAYHHAeTCH B 3HAYMTeJIbHOH CTeMeHH APyrHM 3aKOHOMePHOCTAM, CBASAHHbIM 
B OCHOBHOM C OHOXHMHYeCKHMH MpolleccaMu B MouBe. Hampumep, np nepexoze 
oT Oovlee CyXHX yCJIOBHH CeBepHoro MoOepexba A30BCKOrO Mops K G6oJlee Bu1axK- 
HbIM YCJIOBHAM efO BOCTOUHOFO NOOepexKbA KapOoHaTbl B YepHO3eMaX He ONyc- 


KaloTCH, KaK 9TO IIPOHCXOAHT C APyYrHMH COJIAMH, a HallpOTHB, NMOMHHMarOTCHA | 


(MHUeJIApHO-KapOOHaTHble YePpHO3eMb!). 


Crelyer elle OTMeTHTb, 4TO TIPHMeHeHHe UCNOMb30BaHHOrO HaMH MeTOa MVIA | 


CpaBHUTeJIbHO-reorpaduyeckoro CONOCTaBJICHHA MOYB JOJIKHO ObITb OrpaHHueHo 


TeppHTopHeH C OMMHAKOBbIM TOJOBLIM XONOM yBJlaxkHeHud. Tak, Halpumep, 


B BOCTOUHBIX YaCTAX HallleH CTPaHbl, Pe rocnosCTByeT MYCCOHHbIM KJIMMAT, OC- 
HOBHaA YaCTb TOMOBOM CYMMbI OCaKOB BbIlajaeT B KOPOTKHH Mepvok BTopoli 
NOJOBMHBI JileTa, OOYCJIOBJIMBaH B 9TO BPeMA HHTCHCMBHOe MpOMbIBaHHe MOYBbI; 
B CBA3H C 9THM B TaKHX MOUBAaX ake IPH OTHOCHTeJIbHO HH3KUX TOMOBbIX KOI(p- 
(pulMeHTaX YBJlaxKHeHHA COJIM BLIHOCATCA ObICTpee, YeEM B NOUBAX C Govlee BbICO- 
KUM KOSPPUUHeHTOM yBJaKHeHHA, HO C PaBHOMePHBIM pacnpeslesenveM ocal- 
KOB B TedeHHe Tosa. Takum o6pa30M, NpHMeHHMOCTb KOSPPuILMeHTOB YBuJIaKHe- 
HMA AIA CPaBHEHHA CTCMeHH YBaKHEHHOCTH TeppHTOPHU Orpanwyuena palioHamu 
C OMpeesIeHHbIM TOXOBbIM XOAOM yBJayKHeEHHA WH TepMHYeCKUM pe?KHMOM. 

PaccMOTpHM KJlaccHuKalMonHoe NowJOKeHHe CPaBHUBaBINMXCA HaMM MOUB. 
[lousbt pationop Opexn6ypra u BesenyyKa oTHocatTca K OObIKHOBeCHHBbIM YepHO- 
3eMaM, HaXOIMMCA BOJIM3H MX FpaHHI{bl C 102%KHbIMA YepHOsemamn. JlepKy” 
pacmo/lo7#KeH B MOA30He lOAHbIX YEPHOZCEMOB Y ee Mepexofa K OObIKHOBCHHbIM 
YepHo3emaMm, a HukowlaeB — B WeHTpaJIbHOM UaCTH NOA3OHbI IORKUIX Ye PHOSeMOB. 
Takum o6pasom, pu JBYxKeHHH C BOCTOKa Ha 3alak MHA OMHAKOBOrO YBu1aK- 
HeHHA MePeCXOAMT OT MOUB, PaCCMaTPHBaeMBIX Kak OoJiee BMa2xKHble (OObIKHOBCH- 
ible 4ePHO3eMBI), K MOUBaM, pacCCMaTPHBaeMbIM Kak Goslee CyXHe (IO2xKHbIe YepHo- 
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3embl). B To Ke BpeMa ryOuHa 3alleranusA runca HelpepbIBHO BOspacTaeT, YTO 
CBHJleTeJIBCTBYeT, HallpOTHB, 00 yBeJIM4YeHHH BJlaxKHocTH. Bce 3TO JaeT OCHOBA- 
HMA CUHTAaTbh CYWLeCTBYIOILY!O KJlaCCHHKAalMlO YePHOSeMOB He HCuepMbIBarolleli 
BCe Ppa3HoOOpasHe STHX MOYB H HE NOJHOCTbIO COOTBeTCTBYIONLEH HMEeIOILeMyCsA 
bakTHYecKoMy MaTepHaJly. Takum oOpa30M, o4eBH HO, ITO dTa KlaccHpuKallusA 
HyXaeTCA B YCOBEPINeHCTBOBaHHAX, IPH STOM TlaBHbIM OOpasom Mo MyTH Jy4- 
IlerO OTPaxKeHHA MPOBHHWHaIbHbIX pa3sJIMUHH STUX TOUB. 


TloupenHpili uHcTuTyT uM. B. B. Jloxyuaesa Tlocrynusio 
Axkayemun Hayk CCCP 5 IX 1957 


UWHTHPOBAHHAS JIMTEPATYPA 


1 B. 1. Aa ucos, Kaumat CCCP, M., 1956. * H.B.Bepuangep uap., Nous 
YCCP, Kues, 1951. 3 TF. H. BatcouxKu it, Tlousopegenue, Ne 2 (1902). 4C. B. 3onu, 
W.H.Bacuabesa, Tp.Mucr. meca AH CCCP, 15 (1954). 5 H.H. Apauos, 3an.Teorp. 
oOm., HoB. cep., B. | (1948). ®© B. H Kpoxkoc, Mss. o6n. yp. no onpirn. Jeny 3a 1922r., 
B. 1, Omecca (1923). 7H. ®. CagospuuxKxos, [lous lOxunoro SapomKbaA Kak OOBEKT 
opowenua, M3q. AH CCCP, 1952. 8 A. A. Epoxunua, TJloupst UkanoscKok oOacTu, 
Tiucceptauua, Tloupenupii unycrutyt um. B. B. Jloxyyaepa AH CCCP, 1955. 
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Jloraagn Axkagemun nayk CCCP 
1958. Tom 119, Ne 4 


TIOYBOBEZEHH 


M. T. ACTPEBOB 


ONPEAEJIEHHE PAMMOAKTHBHOCTH MOUBEHHOLO 
WM ATMOC®EPHOrO BO3AYXA, MEYEHHOPO C¥O,, 
JIA KOHTPOJIA UMCTOTHI TPOB MOUBEHHOFO BO3S]YXA 


(ITpedcmaeaexno akademuxom H. B. Tiopunoim 12 VI 1957) 


Viayuennio ra3opoli cbasbl MoOuBbI, HapAyy c TBepfolk HW XRUAKOW, MOJKHO 
yeATbCA Topasio Sobulee BHHMaHHe, YeM 9TO HMeEeT MECTO B HaCTOAIee BPeMA; 
(,”). Kak u3BecTHO, Take BaKHeliliMe OvosorMuueckue Mpollecchl, KaK (OTOCHH- 
Te3 B paCTeHHAX, pa3pylWeHHe OpraHH4ecKHX OCTATKOB MUKPOOpraHi3MaM 
M CHHT€3 TYMHHOBBbIX BelLeCTB B MOUBe, CAMbIM TECHBIM OOPa3OM CBASAHbI C COCTa 
BOM H 3allacOM NOYBeHHOro Bo3sAyxa. Onpesesienne Ke CocTaBa BO3yxa Mo TeHe+ 
THYeCCKHM TOPH3OHTaM MpodusA NOUBbl NOTPeOoBaJIO MpHMeHeHHA Pa3JIMUHbIX 
KOHCTPYKUHH 30HoB u ura (* *). Mra Qa B3ATHA N1poo BosAyxa, Mpewo*Kex 
HaA AaBTOPOM, OTJIMYaACh MpOCcTOTOH KOHCTPpYKWMH, OOecMeuHBaeT B3ATHE TIPO 
NOUBEHHOTO BO3yxa Ges MIpuMecu aTMocepHoro, HayHMHast C rayOunp! 15—20 c 
HM KOHYaA BepXHeH TpaHHlleH KaNWNAPHOH KalMbI NOUBCHHO-FpyHTOBbIX BOL. 
Oguako KpuTMYecKHe 3aMeyanuA pga apropos (°,*,°) mo NoBoy NpedbiyuAx 
KOHCTPyKUMM MOUBEHHBIX 30HAOB NOOyAMJIM Hac MCMbITaTb Hale%KHOCTb padoTh! 
MOUBCHHOH HPJbl HallleH KOHCTpyKUHH (*), IPHMeHHB JIA STOO pawMoakTUBHy! 
yruiekucnoty C!OQ,. 


TaOnmuna 1 


Hexotoppie (bu3vueckwe H XHMMUeCKHe cBOlicTBa cCJIeqyembIx mouB* 
(21 XII 1956) 


Jlyropo-7zepHoBan JlepHopo-cpequenoysouncTasa 
opra- opra- 
PH |o6bemn.| Hu4. PH |o6pemu.| Hu. 
Topu3soHt BuaKH.| pec Bell. TPOPH30HT BUJIaKH-| pec Bell. 
MOUBbI B% NOUBbI B% 


A, 8—12 cm] 5,64 | 1,13 | 4,74 |A,; Aj 8—12 cm] 5,04 | 1,29 
A’; 30—40__,, | 6,04 | 0,90 | 8,54 |Ag 25—80 , | 4,75 | 1,43 | 0,53 
Top 60—70 , | 6,04 | 0,214 [42,80 |B; 55—60 , | 4,88 | 1,82 


* pH onpefenanocb B HaCbINIGHHOH BOZOM MOouBe, CMelIaHHOM c xHH- 
PHAPOHOM, OObeMHbIi Bec — 6ypom H. A. Kauuncxoro; coxepxkaune opra- 
HHYeCKOFO BeleCTBa — MOKPbIM CKUPAaHHeEM Ha npu6ope Kuonna. 


Pa6Oota MpoBosusiach Ha JYTOBO-AePHOBOH NouBe, HaxofsAulelicsa Mop JMCO-; 
XBOCTOBO-IMLYUKOBBIM JIYTOM, B NokMe p. Kna3bMbl, M Ha AepHOBO-cpequenos30NuC- - 
TOM MOuBe HaAMOMMeHHOH Teppacbl, HaxojAllelica Mo csI0XKH‘IM aa | 
(Mockosckas 06.1.), c 21 XII 1956 r. yo 15 II 1957 r. 

MouHocTb reHeTHueckHx TOPH3OHTOB MepBol MouBbI (B CM) cocrapytssia: 
A (gepHospiit) O—6: A,6—20; A; 20—40; Bi 40—56; topdanoti 56—75; ; MOUL-| 
HOCTb Fe@HETHYCCKHX TOPH3OHTOB BTOpOH MouBbl: Ay 0—1; Ai 1—7; AiAz 7—25;| 
Az 25—43; Bi 43—67 u Be 67—108 (cm. tTa6u. 1). | 
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Hoan CBOHCTB yka3aHHbIX NOUB BUHO us Tab. 1. 
i ee 
Tak, JyroBo-epHoBaa Ha ray6 Fe Dh te eee Cee 
; : yOuHe 20 cm umeda Temnepatypy 0,5° u 
BlaxkHOCTh 43,36%, a MepHOBO-cpeyHenossonuctan, cooTBereTBeHHo, ().3° 
uv 29,0%. one 

Ha pacunulenHoli or cuera muoulayKe oKosI0" 4 M? ursy a (cM. puc. 1) ana 
ee Sie ee eet seta TRRHOR: OS CM MH J\Mametpom | cm yyapamu 

B mouBy Ha riyOuny 20 cm *. Sarem B npucoequHeHHYIO Ha Kay- 
uyKe K urse.a muneTKy Serepa 6, o6n- 
e€MOM OkKOIO 150 Ma, mpeqBapuTenbHo UL} « fe an 
HalOJIHe€HHY10 HACbILeHHbIM PaCTBOPOM 6, a Ae 
NaCl, sacacbipanu nouweHHpili Bosqtyx— pean aes Q 
3a CueT CO32aHHA HeOOMbUIOrO BaKyyMa 
NIPpH BbITeKaHHH pacTBOpa M3 MMNeTKH 
6, (mloqpoOuee cm. (*)). 

IIpuMenenue paluoakTHBHOH yrse- 
KUucOTHI C!4O2 ¢ TeM, UTOObI YCTaHOBHTb 
OTCYTCTBHe TonawaHuA aTMocdepHoro 
Bo3lyXa B IpoOy mouBeHHoro BO3szyxa, 
OCYULECTBIAOCb C MOMOUIbIO CTeKJIAH- 
HOro KOJINaKa 6 OObEMOM 3,50 JI (AHameTp 
14 cm u BpIcora 23 cm), HwKHHH Kpalt 
KOTOPOro HMevI repMeTHYeCKH MpHcoesH- 
HeHHY!W HaCadKy 2 H3 WHHKOBOrO %*Kese3a 
BbICOTOH 5 CM C OCTPbIM HH2KHUM KpaeM 
JIA Bpe3aHuA KOMaKa 6 B TOUBY. C6o- Puc. 4 
KY B KOMaK 6 Ha pe3HHOBOH mpoOKe 
Oba BMOHTHPOBaHa CTeKJIAHHAA TpyOKa O c KayyyKOBOl TpyOKOH HM 3ax%KNMOM 
Ha KOHIte. BepxHaa creHKa KOsIMaka @ HMedla OTBepcTHe e AuamMeTpoM 1,6 cm 
WIA noMeieHua ursapr a. Tlepeq Bpe3aHveM KOJINakKa 6 B MOUBY, NOM Hero crTa- 
BUlaCb MasleHbKax capcdbopoBasa uamieuKkascco 100 mr 
BaCO,, cMewlanHoro c 0,2—0,3 mr BaCQO, (oKouo 
0,007 » Cu). Tlocne Bpe3aHua MeTasiMueckOH Haca- 
KH 2 B MouBy Ha ruyOuHy 5 cM yepes OTBepcTHe e 
pH NMOMOWM yapoB UTvia a 3a0MBaslacb B MOUBY Ha 
rayOuuy 20 cm. IIpu atom 3a cueT He3HAaYHTeJIbHbIX 
yrsyOuleHuit COOTBeTCTBYIOIMX CTOPOH Kosaka é 
MOO#KeHve UPbl A B OTBEPCTHH € NOAMepxuUBAaJIOCb 
cTporo no wextpy. Ilocne 3armyOneHHA HPbl Q@ B MO- 
YBY IpOMeXKYTOK Me@KAYy HIVIOH H KpaAtMM OTBePCTHA e 
OCTOPOXKHO 3aKPbIBaJICA MpOOKOH Ha MwlacTHJMHE C 
OCTaBJIeHHeM OTBepcTHA OkOsIO | MM? IA NOCTOAHHO- 
ro Nolep2xKaHuA TaB/eHuA BHYTPH KOWINaKa Ha YpPOB- 
He aTmocdepHoro. SaTeM Yepes MaJICHbKYIO BOPOHKYy 
B TpyOKy O BJIMBasIOCb HECKOJIbKO MUJVJIMJIUTPOB 
10% HCl, Koropas, monagqad Ha Kpai yaileuKu 9, pearupoBana c BaC'O,, 
MMO KOINaKOM CO3faBaslach atTMmocdepa, HacbiltleHHad CM’QO,. B Te- 
yeHHe MepBbIX 2 MMH. Nocyie Hayaia peakUMH B nuneTKy Serepa (62), Npucoesu- 
HeHHYIO K LWITyllepy HTvIbl a, Opamacb MpoOa NOYBEHHOTO BO3Ayxa. Sate, TOTUAC, 
B [pyryto munerky Serepa 6, mpo6a Bo3lyxa Opasacbh u3-NOf KOuNaka yepes 
TpyOKy O. CpaBHHTebHOe onpefeseHve ecTeCTBeHHOM palMoakTHBHOCTH MOU- 
BeHHOPO BO3LyXa H payuoaKTHBHOCTH aTMoctbepHOro Bo3qyxa, MeyeHHorO COs, 
NO, KOMaKOM 6 MPOBOAMMOCh Yepes OAHU CYTKH Noce B3ATHA MpoO Ha ycTa- 


pon” “ray 


* J1na 6onee NAOTHOTO KOHTAKTa M@XKLY MOBepXHOCThIO HTbI @ H MOUBOH Ha paccTOsAH uM 
20 cm of 3a60pHbIX OTBepCcTHi Ha ury @ HaHOCHJICA HeOOMbUION KOHYC M3 MwWacTHMHa. 


793 


HoBKe 5-2 TOpIOBbIM CY€TYHKOM 3, BMOHTHPOBaHHbIM Ha MacTHJIHHe BCTeK: 
JIAHHY1O Kamepy wu O6beMOM 25 MII (1uamerp 3,0 cM H BbIcoTa 3,5 cM), KoTOpa 
nmoMellaslacb B CBHHILOBLIM NOMHK (cM. puc. 2). PaqwvoaKTHBHOCTb «ona» (cTeK- 
Jia CaMoH KaMepbl WU) ONpetemAacb Mo pasHHlle MexKy BeJIMYHHaMH palHoak- 
THBHOCTH KaMepbl, HalOJIHCHHOH KOMHATHbIM BO3YXOM, WH PpaWOaKTHBHOCTb 
KOMHATHOrO BO3yXa BHe KaMepbl. YKa3aHHble BeJIHYHHbI OMNPeeAIHCb B Te- 
yeHue 20 MHH. B 2-KpaTHOH MOBTOpHOcTH. SaTemM yepes KaMepy WU B HMXKHH 
KpaH x, IPH OTKPbITOM BepXHeM KpaHe K, H3 MHMeTKH 6; NponycKasca 6- 
KpaTHbt OObeM MOYBeHHOTO BO3AyXa, H KaMepa 3aMOJIHANaCh ucceqyemon 
BO3AyuIHOH mpobot. Tlocne Obicrporo ypaBHHBaHHA JlaBJIeHHA B KaMepe U 
aTMOCc(bepHbIM KPaHbI K, HW Kz 3aKPbIBAJIHCb, H KaMepa NMOMellaslaCb B CBHHILOBbI 
nomuk. Uepes 2 MMH. Mocuwe BKJUOUeHHA CUeTUHKa B TeyeHHe 10 MHH. B 2-KpaT 
HOM MOBTOPHOCTH OMpesesAIaCh PpaqHOaKTHBHOCTb MpoObl NOYBeHHOrO BOSAyXa. 
Tloce BEIKOUeHHA CUeTUMKa H MpPOMbIBAHHA KaMepbl UW KOMHATHbIM BO3]LyXO 
NOCIeqHAA 3aNOHAMIACb, YKa3aHHbIM BbILe OOPa3s0M, NOUBEHHbIM BO3]YXOM H3: 
IIMMeTKK Oy, B3ATbIM H3 MOUBbI, Hall KOTOPOH HaXOHJICA KOWINMAaK 6 C aTMOCHep- 
HbIM BO3,YXOM, MeyeHHbIM COs, u onpeleauacb ero paqHoakTHBHOCTs. B no- 
CleqHIOIO OUepeb onpedemAuacb paHOaKTHBHOCTb aTMoctpepHoro BOSAYXa, , 
mMeyeHHoro C!O,, B3aToro H3-NOJ, KoINaKa B WuNerKy 6, *. PesysibTaTbl H3Me-! 
PpeHHH MpHBeeHbI B TaOu. 2. 


eo 


Teal Omineteauec 


PaqHoakTHBHOCTb MOUYBEHHOrO BO3yxXa H aTMOCdepHOrO BO3LyXxXa, MCYeHHO- 
ro C#4O,, B umn/mMuH Ha 100 ma npuO° u 760 mM pr. cr(5—10 II 1957 r.) 


TlouBeHuplt TlouBeHHbIi AtMocdepuHpitt 
Tun nouBbl H ropH- a BO3,yX Nor BO3Ayx Nom | Bosqyx, MeveH- 
3OHT OH YHCTbIM aTMO- |aTMOCdepHbIM, Hpbi ~=C#QOs, 


cdepHbIM Me4eHHbIM C#O,] H3-NO KOINaKka 


Jlyropo-jepHo- 

Baa, 20 cM 34,2841 ,84} 75,7243,88 | 77,124+3,92 | 1621 ,6+4+26,4 
Jlepuopo-cpeyqne- 

noywsouHeTaA, 


20 cm 39, 28-+1,851 56,92+3,36 | 56,52-+3, 38 | 2427 ,64+22,0 


M3 aHupix TaOm. 2 BYAHO, YTO pawHOaKTHBHOCTb MOUBeHHOFO BO3yxa, 
B3ATOFO IPH MOMOLIM HIVIbl @ U3 MOUBbI, Ha, KOTOPOH HaXOMHJICA YHCTHIM aTMOC- 
(pepHbIM BO3IyX, H PalHOaKTHBHOCTL NOYBeHHOTO BO3Ayxa, B3ATOTO W3 MOUBBI, | 
Haj, KOTOPOH OKOWIO 2 MHH. HaxOJHJICA aTMOCHepHbIH BOSTyYX, MedeHHbI CMOz,, 
He OTMYaIHCb Apyr or Apyra. IIpH sToM pagMoaKTHBHOCTb aTMocdepHoro 
Bo3sqyxa, MeveHHoro Cl* Q, mpeBocxoqula TaKOByiO Yy MOUBeHHOrO B 
21—43 pasa. 

Takum o06pa30M, CpaBHHTeIbHOe OMpeslemeHue eCTeCTBeHHOHM payloaKTUBHO- | 
CTH NOUBEHHOFO BOSAyxa HM aTMOCHepHOrO BO3Ayxa, MedeHHOrO C#QO,, moKa3aso, 
uTO HTvla, MpeliaraemMaxA aBTopoM (’), OOecneynBaeT B3ATHE MpoO NouBeHHOrO 
Boslyxa 6e3 monakaHisA B MpoOy aTmocdepHoro BO3Ayxa Jake Cc HeOO/bUION | 
rl yOUHbI (20 cm). BOubuiad paqMoakTHBHOCTb MOUBeHHOrTO BO3LyxXa JIYTOBO- | 
HepHoBont NOYBbI (Ha 34 7%) 110 CpaBHeHHio C TaKOBOH y JepHOBO-cpesHeno30- 
JIMCTOH, BAAMMO, B KaKOH-TO Mepe OOBACHAeTCA OOVIbUIeH AKTHBHOCTbIO OHOVIO- 
PHYeCKHX MpoOleccoB y mepBou, re cofepxaHue CO, cocraBuso 2,41%, Tora | 
Kak y Bropott 0,44%. | 

IlockobkKy aOcouoTHbIe BeEIMYHMHbI ECTeCTBeEHHOM palMOaKTHBHOCTH MOUBeH- | 
HOrO BO3yXa, NMOJYYeHHble HAMM, OJIM3KH K NOMOOHbIM BeIMUMHAaM, MosyueH- 
HbIM B HOHH3al\MOHHbIX KaMepax (1°, 1"), npelcraBaeT HHTepec NpHOMKeHHbIL 
pacueT pawMOaKTHBHOCTH MOYBeHHOrO BO3yxa B | m® nouBbI. CormacHo HalliuM 


* Vis6pirox C!4U2, BbIXOAALH M3 KaMepbl U, IPH €e 3aNOJIHEHHH MOPTOWLaJICA HaCbILLeHHbIM 
pacrBopomM Ba(OH)s. 


794 


onpeleeHHaM, | mM? syroBo-epHOBOH NoUBbI coxepxKa no mpousmo 0,14 mF 
MOUBEHHOrO BO3yxa, a | M® JepHoBO-cpeqHenomssomuCTOH nouBE! 0,21 m3; orT- 
cloqa palWOaKTHBHOCTb MOUBeHHOTO BO3Ayxa B | M® 3THX MOB COCTaBHT, COOT- 
BeTCTBeHHO, 0,049 uw 0,054 pCu. 

B 3akmioueHHe BbIpaxkaio rayOoky1o OularogapHocrb wi.-Kopp. AH CCCP 
B. A. Konya 3a cojelicrsve B BbIMOJIHeCHHH aHHol padorel. 


MockosBcKHi rocyapcTBeHHbIi yHHBepCHTeT Ilocrynuso 
um. M. B. Jlomoxocosa 12 VI 1957 
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Hornagnn Akanemun nhayk CCCP 
1958. Tom 119, NM 4 


HAJEOQHTOJIOH A 


HW. A. HJIBMHCKAS 


HCKONAEMbBIE MOHOTOMHBIE HW MOJIMTONHbIE PJIOPbI 
MW KOMIMJIEK CBI 


(IIpedcmaeaexno axademuxom B. H. Cyxauesoim 6 XI 1957) 


Ee B Hadave 20-x rofos Tekyulero cromeTua Usuu (7) Aa BoccosqaHuA Kap- 
THHbI PaCTHTeJbHOCTH OJIMroleHa OperoHa MpHMeHH Noscuer oTMeYaTKOB HC- 
KONaeMbIX PacTeHHH Ha OOnHaxKeHHH. Takue Ke nofcueTbl Da Apyrux dsop 
OblIM 3aTeM BbINOHeHBI U9HH, ero YYeHHKAMM WM HeKOTOPbIMM ApyruMu uccuJe- 
Jopatetamu (*). OqHako BO BCeX 3THX pa6oTaX H3MeCHYHBOCTh CocTaBa HCKoMae- 
MBIX OCTATKOB B lipefeslax HCcIeqyeMoro oObeMa *PJIOPOHOCHOH MOpoOs He Halll- 
Jia HAKaKoro oTpaxkeHHa. 

[Ip noseppix paOoTax Hal TpeTHUHbIMH :opaMu, ycTaHaBJIMBaeMbIMH No 
OTMe4aTKaM JIMCTbEB HM MJIOOB, MeHA, KAK HW HEKOTOPbIX Apyrux MaseoOoTaHHKOB 
(*,°), Mopa3HJla H3MeHYMBOCTS CocTaBa (PIOpbI MO MpOcTUpaHHio OLHOLO HU TOFO Ke 
¢TpaTurpaduyeckoro ropu3onta. Mutepecunili pe3ybTaT Jal anamu3 cOopoB 
M. ®. Het6ypr onuroenopoh dope r. Aurytac Saiicanckoro Oaccelina ('). 
TlocraBuB cielvabuble MoueBble paOoTH B 1956 r. B SakapmatcKoh oOmacTH 
YCCP Ha JucTonaHbIx HeoreHoBbIX (lopax, aB 1957 r.— Ha TpeTH4HbIX cbopax 
SalicancKoro OacceliHa, A Mpulla K BbIBOAY O HaJIMYHH HepaBHO3Ha4HOCTH 
HCKOMaeMbIX (Op B OTHOWeHHH TOFO, KaK OHM OTPaxKalOT paCTHTeJbHOCTh, M0 
ocTaTKaM KOTOpolH OHH YCTaHOBJIeHEI. 

OHM PAOpbI HecyT CJleqbI Oosee UM MeHee JaseKoro Mepenoca u OpicTporo 
TeYeHHA: CpeAH HCKOMAeMbIX OCTATKOB MpeoOslalaioT OOPbIBKH JIMCTbeB, a LeJible 
JIACTbA “YaCTO Pa30PBaHbl, BCe HCKOMaeMble OCTATKH OoIbieH YaCTbIO JleKAaT 
B Pa3JIM4HO OPHEHTHPOBAHHbIX MOCKOCTAX, IIPHYeM OCTATKH OTICJIbHbIX JIMCTbeB 
HW MJOAOB 4aCTO MepeMATHI WIM 3aBepHyThI. EcrecTBeHHO, 4TO BCJIeACTBHe TaKUX 
YCOBHH 3aXOPOHeHHA OOHapyXMBalOTCA BMeCTe OCTATKH pacTeHHH, KOTOpble 
Mpou3pacTaJu B OTAaJeHHM Apyr oT Apyra, u NoOJyYeHHbIM KOMMseKc HCKoMae- 
MBIX PaCTeHHH COBMelilaeT B CeOe JJIeMeHTbI Pa3JIMUHbIX acCColMalluH, a HHOrAa 
u dopmMatui. Takue ucKonNaeMble KOMIJIe€KCbI HJM JIOpbl, COBMelalollve B pe- 
3yJIbTaTe YCAOBMM 3aXOPOHeCHHA IQJIEMeHTHI Pa3JIMYHbIX accolMaluu, A mpelna- 
raiO Ha3bIBaTb eCTeCTBeHHO MOJMTONHbIMH KOMIVIeKCaMu uM diopamu. V3 oOpa- 
OoTaHHbIX MHOIO (pOP THMHUHBIM MPHMepoM eCTeCTBEHHO NOJMTONHOK dsopbl 
ABJAeTCA HM2KHeTpeTH4Had dbopa r. Kunu-Kepum Salicanckoro Oaccelina. 

I[pyrue Prope! npecTaBseHbl HCKOMaeMbIMH OCTATKaMH NOUTH HCKJIOUNTEJIb- 
HO IeJIbIX, Hepa3OPBaHHbIX JIMCTbEB H MOJOB, Je*KalluX B MapaJJeMbHbIX MJOC- 
KOCTAX. Takoe CocTOAHHe HCKOMaeMBIX OCTATKOB CBHJeTebCTByeT 06 UX 3aX0- 
POHeHHA BOM3H MaTepHHCKUX pacTeHHit B CIOKOMHOM Bose, Oe3 CKO/bKO-HHOY Ib 
3Ha4uHTebHOrO MpekBapuTesbHoro Mepenoca. McKkonaembli maTepHasl Takoro 
BHellHero BUa XapakTepeH Aa pada Pop, C KOTOPbIMM A paOoTaJa: AIA BepXx- 
He-MHOLeHOBOH — HWKHeMMoMeHOBo Mapunnikol duopbl Ha ruHax B 3a- 
KapliaTbe, Aa oMroueHoBou dbuoprr Auryraca 3aiicanckoro Oaccelina, uM WA 
MHOTUX (lop, USBeCTHBIX Mo MuTepaType, HallpuMep MMoLeHoBolt Propy Buw- 
jlepcrayseua B Tapue (°) u HeoreHosod uopH LoOxuna na Bucute (*) uw Op. 

Ina Bcex MepeyucsieHHbIx dJlop, YCTaHOBJIeHHbIX MO HCKOMaeMOMy MaTe- 
pHaly, CoOpaHHoMy Ha 3Ha4MTeJIbHBIX MowlaqAx, XapaKkTepHa 3aMeTHAA Pas- 
HMILa B BHJOBOM CocTaBe HM OOMJIMM OCTATKOB BUOB B pa3HbIx MO MpocTHpaHHto 

fot 


yacTax dsoponocHoro ropu3sonTa. IIpu HeOobwuxX No MpocTHpaHHio oOnarke- 
HHAX C (bIOpoH, KaK MOXKHO CYJHTb NO ApyrHM MeCTOHaXoxKeHHAM suctonal- i 
HbIX HeOFeHOBbIX (lop SakapnaTbA, cocTaB H OOHMJIMe BHOB CYyLWeCTBeHHO H . 
MeHAIOTCA MO MpocTHpaHuW B Mpeseyiax oOHaKeHHA. 

Komnuiekc WH Jlopy, YCTaHOBJIeHHYIO Ha OCHOBaHHH HCKOMaeMbIX OCTAaT- 
KOB, He HeCYILHX CJleJOB MpelBapHTeJIbHOTO NepeHoca H COOpaHHbIX W3 yuacTKad 
(bIOpOHOCHOTO TOPH3O0HTA, Ha MpOTAXeEHHH KOTOPOrO BHAOBOM CocTaB HM COnVINe: 
HCKOMaeMbIX OCTATKOB OTJ@JIbHbIX BHJOB CYUleCTBeEHHO He MeHAeTCH, A pel 
JlaraiO Ha3bIBaTb MOHOTOMHbBIM HCKONaeMbIM KOMMJICKCOM HJM dpJlopoH. 

Mue KaxKeTcs, YTO COBO (Pulopa CleLyeT YNOTPeOJATb LIA OTeJIbHbIX MOHO- 
TOMHBIX lop, TOra Kak B CJlyuae OoraTHIx Pop HX eCTeECTBEHHbIe COCTABJAIO— 
uve JIYUe Ha3bIBaTb MOHOTOMHBIMH KoMMsiekcamH. HegzuddepeniuMpoBanubll | 
cO6op HcKoMaeMoro MaTepHaJia B lpeselax oHOoro; PlopoHocHOoro FopH3ouTa,, 
oOHaxKeHHOTO Ha 3HaYHTeJIbHOM PaCCTOAHHH MO MpocTHpaHH, BeleT K CMellle-- 
HHIO pla OLHOBO3PaCTHBIX MOHOTOMHBIX KOMMJIeKCOB. TakHe (QJIOpbl, ABJIAIO-: 
ULMeCA Pe3yJIbTATOM CMeLICHHA HeCKOJIbKUX CTPOrO OMHOBOSPaCTHbIX MOHOTOII-- 
HbIX KOMIIJI€KCOB, A pe iaralo Ha3bIBaTb HCKYCCTBEHHO MOJHTOMHBIMH (ulopaMi. | 
OTH cpuloppl, TaK Ke KaK H eCTeCTBEHHO NOJIMTONHbIe PJIOPbl, 3aKJLOUAIOT OCTATKH | 
pacTeHHii, IpHHadJieKaBWINX Pa3HbIM accolWalHAM HW CPopMallHAM, OJHAaKO 9TO} 
cMelleHHe OOyCJIOBJIEHO JedbeKTOM COopa HCKOMaeMoro MaTepHaJia H MOXKeT OBITh | 
yaCTHYHO YCTpaHeHO IPH JONOHUTebHEIX COopax. Pa3syMeeTcA, 4YTO IO o6u1H- 
KY HCKoMaeMoro MaTepHaJla HCKYCCTBEHHO NOJIMTOMHbIe CJOpbl HE OTJIHYAIOTCH 
OT MOHOTONHBIX. BepoxTHO, BCe H3BeCTHble OoraTble TPeTHUHbIe (POPbl ABJIAIOT- | 
CA MOJHTONHDIMH (blopaMH, H OOJIbUIMHCTBO — HCKYCCTBeEHHO MOJIMTONHBIMN. 

Hasuune HeCKOJIbBKHX MOHOTOMHBIX KOMIJI€KCOB B Mpelesax oHOrO dslopo- 
HOCHOFO TOPH3OHTA ABJIAeTCA OTPa%KeHHeM MeCTPOTbl PaCTHTeJIbHOTO MOKPOBa 
MMHYBIUHX 3n0x. Jia JBYX THIOB MOHOTONHBIX KOMIJI€KCOB OJIHTOWeHOBOH dJlo- 
ppt Amrytaca B SalicaHcKom OaccelHe yaJIOCcb YCTaHOBUTb, YTO OHH COOTBETCTBY- 
1OT accollHalluaM ('). Ectb Bce OCHOBaHHA MOJIaraTb, YTO MOHOTONMHbIN KOMIIJIeKC, 
KaK IIpaBHJO, 3aKJOUaeT OCTATKH OAHOH accolMallH WI ee YaCTH — CHHY3HH. 
Anasm3 Matepvasion M. ®. Hei6ypr no daope Amytaca (*) 4 mpelBapHTeJibHOE 
W3y4eHHe MaTepHaJioB No (bulopaM SakapnaTbA u SalicancKoro OacceliHa MoKa- | 
3bIBalOT, YTO Pa3Hble MOHOTONHbIe KOMIVIC€KChI OLHOH CJIOPpbl HMeIOT MpHMepHoO 
OJMHAaKOBOe YHCJIO BHYOB pH OAMHAKOBO OOH JbHbIxX COopax. IIpux 200—300 ot- 
meuaTKax JI OXHOTO MOHOTOMHOFO KOMIIVJIeKCa BbIABJIAeTCH BeCb WJIM MOUTH 
BeCb eFO BHAOBOH CocTaB, a 1px 100 orneyaTKax yUHTHIBaIOTCA BCe OOHIbHO Mpel- 
CTaBJICHHbIe BHbI KOMIMJIeKCa H JOBOJIbHO BEPHO OTpaxKaeTCA UX KOJHUECTBEH- 
HOe COOTHOMeHHe, HO BbINafaloT NOYTH BCe eJMHHYHO BCTPeyalollHecA BHI, 
a TaKHX BHJOB B KOMIJIeKCe OObINHO IOYTH CTOJIbKO Ke, CKOJIbKO OOUJIbHO Mpes- 
CTaBJICHHBIX. POpbl, OM3KHe MO BO3SpacTy MH TePPpHTOPHaJIbHO, Tak2Ke HMeIOT | 
OIM3KOe YHCJIO BHJOB MOHOTOMHbIX KOMIIJI€EKCOB — HallpHMep cpejtHeosIMrolle- 
HoBaA dopa Typrax u dopa Awyraca, Tora Kak Toe JMCTONaHbe, HO | 
HEOreHOBbI€ MOHOTOMHbI€ KOMIVJIeKCbl SakapNaTbA Mp TaKUX Ke OOUJbHbIX COO- | 
paX HMeIOT 3HaYHTeJIbHO MeHblllee YHCIO BUOB. 

MonoTonHble KOMMJICKChI ABJIAIOTCA IJIEMCHTAPHOH OCHOBOH JIA PeEKOHCTpyK- 
MMH KapTHHbl pacTHTeJbHocTH Upowwsoro. pu ux ucnosb30BaHHH, OHaKo, | 
HeOOXOJMMO YUHTHIBATb, YTO KOJIMUeCTBEHHOE COOTHOMIeHHe HCKOMAeMBIX OCTAaT- | 
KOB OTJI@JIbHbIX BHJOB He COBCEM TOUHO OTPaxkKaeT KOJMUECTBEHHbIe COOTHOMICHHA 
BHOB MCXOAHON accouMalun. Jia yTOUHeEHHA KOJIMUeCTBEHHOM CTOpoHbl yuac- 
THA OTIJIbHbIX BHOB B JlaHIWadprax Npolioro HeoOxoAuMa NMOCTaHOBKAa B LIN- 
pOKOM MaculTa6e paOoT, Hau¥aTHIX U9HH UM eFo WIKOJIOl, 10 CpaBHUTeJbHOMY KO- 
JIMYeECTBEHHOMY HCCJIeOBaHHIO Ollafla JIMCTbeB, UX NepeHoca HW 3axXopoHeHHA 
M MCXOJHbIX accolMallui, MocJle Yero MOXKHO OyeT BHECTH HeEOOXOAUMble KOp- 
PeKTHBbI B JlaHHble, MOJIYYeHHble Ha OCHOBaHHH W3Y4eHHA MOHOTOMHbIX KOM- 
IIJI@KCOB. 

OjHako 9THM He HCYepMbIBaeTCA 3HaYeHHe MOHOTONHBIX KoMMsieKcoB. Mx 
M3yUeHHe MO3BOJIMT, KPOMe TOFO, YCTAHOBUTb TeoJOrvyecKylO MpoMoJMKUTeJb- 
HOCTb_CYULeCTBOBaHHA OTACJIbHBIX accolMallul HW COCTaBHTb NpecTaBslenne 06 
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ACCOMM POBAHHOCTH MCKOMaeMbIX BHLOB — BarKHOH OuoNOrMueckol XxapakTepnc- 
rHKe BHJla, MpOJIMBalolleH HEKOTOPbIi CBeT H Ha ero 9KOVOrHIO. He menee BaxKHO 
A3y4eHHe MOHOTOMNHBIX KOMIIE€KCOB HM AIA Wedleli Ouoctpatrurpadun. Buizenenne 
Hd U3y4eline B Mpedetax OAHOK PJIOpbl pasHUYHbIX MO CocTaBY, HO reo/lorHuecku 
SAHOBOSPaCTHBIX MOHOTONHbIX KOMIIVJIEKCOB MO3BOJIMT H30eKaTb CMeIIeCHHA 3KO- 
MOrHuecKOro, KJIMMaTHYeCKOLO H BOSPaCTHOrO Pa3sJIMYHA (lop, TaK yacTo HaGuIO- 
MaeMoro B HaCTOALee BpemA. Kpome Toro, H3y4eHHe MOHOTOMHbIX KOMMJIeKCOB 
MOSBOJIHT OoJIee NpaBHJIbHO NPOBOAMTb CpaBHeHMe OIM3KHX MO BO3pacTy H Tep- 
PHTOpHasIbHO dulop. HecomHeHHO, 4YTO Takoe CpaBHeHHe AOJ2KHO MPOBOANTECA 
MexKty OJIM3KHMH MOHOTONHBIMH KOMIMVJIeKCaMH: HallpHMep, OMHOBO3pacTHYI0 
C alllyTaccKoH ilopok Puopy Typras culelyer cpaBHUBaTb C OTIeCJIbHbIMA MOHO- 
TONMHBIMH KoMMsIekcamu AwlyTaca, Torfla KaK CpaBHeHHe 3Tol duopp Typras, 
npeAcTaBJA ouled CoOoM MOHOTONHBI KoMMJekc, c dsopolt Amyraca B WeJoM 
NpHBeeT K HelpaBHJIbHOMY BbIBOLY O CpaBHHTeJIbHOH OelHocTH cbopb Typraa. 

PaOory mo H3y4eHHIO MOHOTOMHEIX KOMIIJICKCOB OTJeJIbHBIX OacceliHOB LeJe- 
cooOpasHee BCero HayHHaTb C OoraTbIX HCKYCCTBEHHO NOJIMTOMHBIX (plop, B KO- 
TOPbIX MO2KHO BbIAeHTb pA CTPOrO OAHOBO3PaCTHBIX MOHOTOMHbIX KOMIMJICKCOB. 
[locme o6pa6orKH NepBbIxX MpeLBapUuTeJIbHBIX COOPOB, NOSBOJIAIONLAX TOUHO oMmpe- 
JeHTb TOJIbKO HaHOoOJiee 4YaCTO BCTPeYatolllHecaA BHAb, MasleoOoTaHHK JoJIKeH 
MpoBecTH paOoty Ha oOuHaxkennn. Ja Kak oro MOHOTONHOTO KoMIJIeKca MaTe- 
pal CoONpaeTCA OTIebHO, IPH STOM OOpasilbl C HaHOoJIee YaCTO BCTPeuarollH- 
MHCA 3apaHee H3YYeCHHBIMH BUAaMH MOTYT YaCTHYHO YYHTHIBATLCA HW OCTABJIATbCA 
Ha MecTe. Bcero oJKHO ObITh yUTeHO H COOpaHo He Mexee 100 oTneyaTKoB, Kesa- 
TeJIbHO %e 200—300, nocKoJbKy TombKO mpH 300 oTMeyaTKax BHJOBOK cocTaB 
MOHOTONMHOFO KOMIJIeKCa BbIABJIAeTCA JOBOJbHO MoHO, a pH 100 oTneyaTKax 
YUMTHIBAIOTCA BCe OOHJIbHO MpecTaBJeHHble Bub. IIpH moycuere oTMeyaTKoB 
OCTATKH BOJHBIX PaCTeHHH YYHTHIBAIOTCA OTJeJIbHO, TaK KaK OHH IIpHHaliexkaT 
K J[pyroMy THITy pacTHTebHOCTH HM MX KOMMJIeKc paccmaTpuBaetcsa ocobo. Ipu 
cOope HYKHO YUHTHIBATb OHOOOpa3sHe cocTaBa He TOJIbKO MO MpocTupaHHy, 
HO H M0 BepTHKaJINM, TaK KaK Pa3Hble IIpolacTKH MOLyT 3aKJIIOUaTb Pa3sHble MOHO- 
TOMHbIe KOMIVJiekcbl. [Ip STOM He3HaYHTeJIbHaA MOWLHOCTh MponJacTKOB UM pasnan 
MOCJIEROBATeJIbHOCTh PaCHOJIOHKEHHA KOMIVJI€EKCOB NO BepTHKaJIM B pa3HbIxX Yac- 
TAX OOHAKeHHA OyyT CBHeTeEIbCTBOBATb OO HX OMHOBOSPacTHOCTH. 

IIpeqcraBiaeTca HeECOMHEHHBIM, YTO H3YYeHHE MOHOTONHDIX KOMIIJICKCOB 
6yeT NJOJOTBOPHbIM He TOMbKO JIA KaliHO30A, HO WM AIA Apyrux nepvosos. Orn 
HCCJIelOBaHHA Jlerue BCeroO MPOBOAUTb Ha *lopax, YCTaHaBJIMBaeMbIX NO OTMe- 
YaTKaM JIMCTbeR, MOCKOJIbKY 3TH OCTATKM He MOABep2eHbl MepeoTJox*enH10. O]- 
HaKO H3BeCTHbI MeCTOHAXOKJeCHHA H HCKOMAeMbIX APeBeCHH, MJIOAOB H CeMAH, 
JIA KOTOPbIX OKa3aHO OTCYTCTBHe ABJeHHM NepeoTsoKenuA. JA TakKUX MeCTO- 
HaXoOMKJeHHH TPHMeHHMO MOHATHE MOHOTOIHBIX KOMINI€KCOB H BO3MO%KHO HX 
u3yueHne. » # 

MoxkHo JIM 3TO B KaKOH-TO Mepe IIpHMeHHTb K (lopaM, YCTaHOBJICHHbIM Ha 
OCHOBaHHH HCKOMaeMbIX CHOP UH MbIJIbUbI, CKa3aTb TPYAHO. 


BotannyeckuH uuctutyT uM. B. JI. Komaposa Tocrynnsi0 
Axkajfemun Hayk CCCP 3 IX 1957 
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Act Geol. Pol., 5, Ne 4 (1955). © A. Straus, Abh. Deutsch. Akad. Wissensch. Berlin, 
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H. JI. QEJIOHE 


COBMECTHOE JIEHCTBHE 3THJIEHAMAMUHTETPAYKCYCHON 
KHCJIOTb! H PEHTTEHOBCKOFO H3JIYYEHHH HA MUKPOCIIOPbE 
TRADESCANTIA PALUDOSA B HHTEP®A3E 


(ITpedcmaeaexo axademuxom B. H. Cyxaueeoim 27 XI 1957) 


CoBmecTHoe JelicTBHe HOHH3HPYyIOulux us JlydeHu WM XMMUUeCKHX BelllecTB 
Ha %KHBYIO KJleTKY “acTO LaeT Hea MTHBHBIK sppext. Hanpumep, Boubd u Jlyu- 
Nowby (°) noka3asH, 4TO lpeWBapuTe/IbHasA o6pa6oTka KOpelIKOB KOHCKUX 60008 
9THJICHAMaMHHTeTpayKCYCHOM KHCJIOTOH 3HadHTebHO YBeM4YNBaeT YMCIIO Xpo4 
MOCOMHLIX IepeCTpoeK, BOSHHKAIOUIMX MO BOSeHCTBHeEM PeHTTeHOBCKUX JY 
yet. B To Ke BpeMA Mod AelicTBHem OAHOK oTHJeHMaMUHTeT pay kCYCHOW KHCJIO4 
Tbl OOpasyercA O4eHb HeOouIbIOe UX YUNCO. B ompirax Credpeucena (°) HeylocTa; 
TOK KaJIbIMA BbI3bIBaJl OOpasoBaHHe MepecrpoeK XPpOMOCOM B MMHKpocnopa 
TpalecKaHluu; Mp oOy4eHHH TaKUX MUKpocnop HaOMOaoCch 3HaYHTeJbHO 
yBelu4eHHe 4unMCla Mepectpoek. Moii3zua (*) MpeknomaraeT, 4YTO WesOCTHOCT 
XPOMOCOMbI OMpeesAeTCA MOHHbIMU CBA3AMH MocpeszcTBom Ca** u Mg**, Orusen 
JMaMHHTeTpayKCycHad KHCIIOTa CeJIEKTHBHO H3BJleKaeT 9TH KATHOHbI U3 Tesi 
XPOMOCOMBI, B pe3yJIbTaTe Yero co3faeTca ee cbparMentalua. Kaydman (‘ 
IPOTHBONOCTAaBJIAeT TOMY YTBEP2KJeHHIO CBOIO TOUKY 3peHHA, CorjacHO KOTOpO! 
9THJICHAMAMHMHTeTPayKCyCHad KHCJIOTa He AeHCTBYyeT CMeluduyeckKH Ha XPOMO 
COMbI, a H3MeHAeT KOHWeCHTpalHiO HOHOB BO BCeH KJleTKe, B pe3yJIbTaTe 4er< 
MOrYT IpOH30HTH NepeKOMOHHAalHH XPOMOCoM. 

B Hallux ombiTax B KauecTBe OObekTa ObIIH B3ATLI Tradescantia paludosa, 
KJIOH Cakca, B KOTOPbIX MpaKTH4eCKH CNOHTAHHO MepecTpOHKH XPOMOCOM H 
BosHuKator. IIpH Temmepatype, B KOTOPOM MPOM3BOMMAHCb HauIM OMBITEI (O71 
19:710:215), unrepasa MepBoro MOCTMeHOTHYeCKOrO MUTO3A B MHK pociiopax mpo- 
QoJKaeTcA CeMb AHeH. Bo3qecTBHe Ha KJIeTKH OCYUeCTBJIAOCb B paHHeH HHTep- 
(pase, a y¥eT MepecTpoeK XPOMOCOM IIpoHsBOAMJICA B MeTacba3e 3TOrO Ke Jewle-+ 
Hud. [IpuroTroBJIAJId BpeMeHHble alleTOKAPMHHOBbIe MpenapaTHl. YuuTbiBaJHck 
Bce THIIbl XPOMOCOMHBIX MepecTpoeK, KOTOPble MOXKHO MpOaHaJIM3HPOBaTb B MHK- 
pocnopax Tradescantia paludosa: xpoMocoMHble (pparMeHTHI, alleHTpHuecku 
KOMIbia (O23 WeHTpOMepbI), WeHTpH4ecKHe Koubia (c WeHTpoMepolt) u AuuWeHTpu- 
4“ecKHe XPOMOCOMBI (C ABYMA WeHTpoMepamu). XpoMOCOMHble HHBePCHH U Tpanc- 
NoKalud (Cc OMHOM WeHTpomepoll — Tak Ha3bIBaeMble CHMMeTPHUHbIe OOMeHEI), 
KOH24HO, TaKKe BOSHUKAIOT, HO MX TPyAHO OOHAPyKHTb, HM MOSTOMY MBI UX; 
MCKJUOWANIA M3 Mowcuera. 3 XPOMATHAHBIX MepecTpoeK YYNTHIBaIMCh xpoMa-; 
THAHble MH M30XPoMaTHAuble PparMeuThl (MOCeLHHe BOSHUKAIOT Mp OAHOBpeMeH-; 


HOM pa3pbIBe ABYX XPpOMAaTH] B OAHOM JOKYce), alleHTpH4ecKHe HM WeHTpHyecKHes 


KOJIbILa, WHWeHTPHKU HM OOMeHEI; 43 MOJIYXpoMaTHAUbIX MepecTpoek — UWeHTpU-; 
ku. (CM. puc. 1 wa BKselike K cTp. 782.) 

IIpu AelicTBuH HOHH3HpPYIOWIMX M3y4eHHt Ha KeTKM B COcTOAHHM wuTep- 
(ba3bl BO3HMKalOr TOMbKO XPOMOCOMHble MepecTpoku. XpoMaTHAHbIe Mepectpoit-| 
KM BO3HHKalor IPH JeHCTBHM Ha KJIeTKM B Mpotase, U NOMyXpoMaTHAHble MpH| 
NelicTBUM Ha KJleTKH B MpeMetada3e. B uureptbase xpoMocoMbI pa3 pbIBalorcs| 
MOHM3HPYIOUMMH H3JyYYeHHAMM KaK OJ\Ha HUTb, B Npotpase KaxkKad XpomaTusa: 
B XPOMOCOMe MOET Pa3PbIBATHCA OTAeMbHO, T. €. XPOMOCOMa HpescTaBuAeT| 
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B 9TOT MOMEHT Kak Ob! JBOMHYIO HHTb, B Mpemetacbase xpoMocoMa CocTOHT Kak 
Obl M3 YeTbIPeX HHTeH, KaxXad W3 KOTOPbIX MOXET PpaspbIBaTLCA OTIeNbHO. 
IIpu pa3pbiBe xpoMocomb! nog JelicrBuem KaKOro-HHOyJb areHTa BOSHHKAIOT 
“OTKPbITble» (PparMeTbl. <OTKPbITHIM> MbI Ha3blBaeM TaKOli (pparMeHT, KOTOpbIli 
cmoco6eH K BOCCOeAMHeHMIO M0-CTapoMy, K NepeKoMOuHalun c Apyrumu dpar- 
ME€HTAMH B HOBbIX CO“eTAHHAX H K «3aKPbITHIOY, T. e. K TAKOMY COCTOAHHIO, Kora 
oOpasyereaA cBoOoHbIi (bparMeHT, He CHocoOHBIi K BOCCOeAMHEHMIO WIM Mepe- 
KOMOHHalMH. PaSotsl no PpakKUMOHUpoBaHUO MOSHI, NO MpHMeHeHHIO pasHolt 


WEWoReziaey 4 


Tumbl XpOMOCOMHBIX MepecTpoeK, BOSHHKUIMX MpH elcTBHH 
} CHTTEHOBCKOPO H3JIYYCHHA UM STHICHAWAMMHTeTpayKCyCHOM KHCIOTHI 
Ha Mukpocnopb Tradescantia poludosa B uHTepdase 


OrunenABaMHHTeT pa- 
PeHTreHOBCKHE JIyUH, ykKcycHlan KHC.IOTAa 
(200 r) (0,001 M)+pentTrenos- 
cKHe yun (200 r) 
Uvicno xpomocom 3432 4080 
IlepectpoHku B % oT o6ulero 
yncsla XpOMOcoM D1 1S.8) 


OTHoWeHHe 4HCa PparMeHTOB 
K CYMMe JHUeCHTPHKOB H Ko- 


well, 4 a 
OTHOWeHHe YHCa AMWeHTpH- 
KOB K UHCJIY KOVJIeL iS) 5 


MOULHOCTH — HallpaBJIeHbI Ha pellieHHe BoMpoca, B TeYeHHe KakOro IIpoMexyTKa 
BpeMeHH (pparMeHT MoxKeT HaXOLMTCA B <OTKpbITom» cocTosuun. IIpu pasppiBe 
XPOMOCOM B MHTeptase MUKPOCNOpbI TpakeckaHWHU AJMTebHOCTh STOTO Mpo- 
MexkyTKa HeBeHKa. Menno Mostomy py AelicrBuH MOHM3UpyrOUlNX M3yueHHit 
Ha pa3Hble (pasbl MHTO3a Ip JesIeHuM MUMKPOCHOpbl BOSHUKAIOT pa3Hble TUMBI 
llepecTpoeK XPOMOCOM: XPOMOCOMHEle, XPOMAaTHHbIe HW NoJyXpoMaTHyuble. Ec 
Obl (parMeHT, OOpasoBaBIUMcA B MNTepdase, OCTABaJICA OTKPBITHIM Ip HaCcTYN- 
JIGHHH Mpodasbl, TO B pe3yJIbTaTe paspbIBa XPpOMOCOM B HHTepcbase Morvin Obl 
BOSHHKaTb XpoMaTHAHble MepecTpouku. OfHako dTOro He ObiBaer, HW PpaHulla MexK- 
ZY BpeMeHeM, KOrla BOSHUKalOT XPOMATHJIHble MH XPOMOCOMHble MepeKoMOMHa- 
UWuu, B paHHel mpodbase OOHapyXUBaeICA OTYETJIMBO. 

Mbt o61yuaJM KJleTKH B PaHHeH UHTepdase (3a 120 uac. Jo nacrynseHuaA 
MeTada3bl) PeHTTeHOBCKHMH JIyy¥amu Josol 200 r pu MouiHocTH 41 r/mMuu Hw pH 
180 kp u 15 ma. Bo3unk.io 5,1 % xpoMocoMHBIx MepecTpoek. DrusenMaMuHTeTpa- 
yKCyCHy!0 KHCJoTy B Konwentpaunu 0,001 M npu pH 7 mer BBoxuau B OyTOHBI 
MeJMUMHCKMM UINpHIeM HelIpepbIBHOM cTpyeH B TeyeHne 42 uac. c nepepbiBaMu 
JHeM Ha Mosuaca M HoUbIO Ha 10 yac. B Tom culyyae, Korya HataJo BosselcTBUA 
NIpHiocb Ha paHHIolO mpodasy, HaMu Oblio OOHapyxeuo 1,1% mepecrpoek 
XPOMOCOM Ip aHasM3e 1260 xpomocom. IIpu o6paOorKe sTHseH,MamunHTeTpa- 
YKCYyCHOH KHCJIOTOM KJleTOK B MHTepdase HaMH He OplJIO OONapyxKeHno NMepecTpoek 
xpoMocoM. Bo3Mo2KHO, OLHaKO, YTO MBI W3y4NJIM HeOCTaTOUHOe YHCJIO XPOMoO- 
com — Bcero 480. IIpu o61y4eHHu peHTreHOBCKHMH JIy¥aMu KJieTOK 3a 120 uac. 
oO HacTyMleHHA MeTaa3bl Mp MpelBapHTebHOM BoseHCTBUM STHJIeH_HaMHH- 
TeTpayKCyCHOH KHCJIOTOH B TeYeHHe 42 4aCc., T. e€. MPH COBMeCTHOM jlelicCTBHU 
9THX JBYX areHTOB Ha paHHIOIO HHTeptasy, BOSHUKJIO 18,9% nepecrpoek xpoMo- 
CoM. ; 

Ham onpirbl! noKa3au, YTO COBMeCTHOe JeHcCTBHe MOHM3HPYIOWUX U3Jy- 
yeHHH WU ITHJIeHHaMUHTeTpayKCyCHOH KHCJIOTLI Ha XPOMOCOMbI He orpaHH4H- 
BaeTCA TOJIbKO KOJIMYCCTBEHHbIM ac:ppeKTOM — HaOwlOJaeTCAH Tak?Ke KauecTBeH- 
Hoe pa3iMuve: pH OOyYeHHH PeHTTeHOBCKMMH JIly4aMH B paHHeli uuTepase 
KsleTOK, OOpa6oTaHHbIX NpeMBapHTeJIbHO STHJICHAMaMMHTeTPayKCYCHOH KUCJO- 
Tol, OOpasyloTCaA He TOJIbKO MepeCTpOMKM XpOMOCOMHOPO THMa, HO TakiKe Xpo- 
MaTHHOrO HM MOJYXpOMaTHAHOrO THMOB. 
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Vinrepecuo oTMeTHTb, 4TO Mo AanHbim Caxca (°,*) moJlyxpoMaTHAHble nepe 
KOMOMHAllMM BOSHMKaloT B MHKpOCMopax TOJIbKO IIpH JeHCTBHM Ha KJIeTKH B Mpe- 
mpodase HH3KHX 03 PeHTTeHoBCKoro u3yyeHua —oT 10 go 30 r. B nammnx 
olbITax MouyXpoMaTHAHble TepeKOMOHHAllMH OOHapy2KeHbl MpH OOYYeHHH KJle- 
TOK B HHTepda3e PeHTTeHOBCKHMH JIy¥aMuH Jo30H 200 r. 

STO ABJIGHHe MOXKHO OOBACHHTH TEM, YTO ITHJICHMAMHMHTeTpayKCyCHaA KHC- 
JOTa MposNeBaeT KOTKPbITOe» COCTOAHHe (parMeHToB. 


VYuctutyt Ouocu3nKu Ilocrynusto 
Axkayemuu Hayk CCCP 26 XI 1957 
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PHCTOJIOFH A 


H. Tr. XJIOMNWH u H. M. UACTOBA 


PHCTO®H3HOJIOTMYECKHE HABJIFOMEHUS HA 3HAOTEJIMEM 
B TKAHEBDBIX KYJIbTYPAX 


(ITpedcmaeaexo axademuxom K. M. Boixoesim 15 I 1958) 


PaOoTbl MocieqHUX JIeT MOKaSbIBaIOT, YTO SHJOTeMMM CocyANCTO cHCTeMbI 
MpefcTaBxeT CoOol ciellMaIMSHpoBaHHY!O TKaHb SMMTeMaJIbHOTO XapakTepa, 
KOTOpad, OO/1aad B M3yYeHHbIX KPYMHbIX OLHOMMeHHBIX CocyaX ACHO BbIparKeH- 
HbIMH BUXOBbIMH pa3JIM4HAMH, HH B TKaHeBbIX KYJIbTYpax, HW MIpu penapaTus- 
HOH pereHepalluM He MpeBpalllaeTca B COeAMHUTeJIbHYIO TKaHb H He OOpasyerca 
M3 ee KJleTOK (*). Oro 3acTaBAeT OTKa3aTbCA OT MPHBHIUHOM HU KasaBllelica 
XOPOWIO OOOCHOBaHHOH TPpakTOBKH SHOTeIMA KaK OMHOM M3 KJeTOUHDIX cbopM 
CoeMHHUTeJIbHOH TKaHH (?,°) 4 WeaeT HEOOXOAUMbIM BO3MOXKHO JleTasibHoe MU pas- 
HOCTOPOHHee HCCJIeoBaHHe eFo FHCTOJIOTMYeCKUX CBOMCTB. 

B npespiqyutem cooOulenuu (*) OpliIo ano OMWCaHve OCHOBHBIX BapHaHTOB 
pocTa 9HOTeJIHA B SKCMaHTaTax, KpaTKO W3JI0%KeHa MeTOMMKAa eFo KYJIbTMBH- 
POBaHHA HM MpHroTOBJIeHHA MpenaparTos. 

Hactosulaa paOoTa MocBsalleHa H3yYeHHIO HeKOTOpbIX FHucTopu3sKoJornye- 
CKHX CBOHCTB SHAOTeIMA 3aHUX HW NepeAHUX NOJbIX BeEH KPOJIMKOB MIpH KY JIbTH- 
BHPOBaHHH BO dilaKoHax. KpomMe NMpHMeHABUIMXCA paHee MeTOANK, OblvIM UC- 
MOJIb3OBaHbI OKPaCKa XPOMOBbIM JlIaKOM TaJolWMaHaHa WH peakTuBom Luda 
Ha Illa3MaJib, Oe3 MpeABapuTebHOrO rufposmm3a. Iloyyutenbuble ToTaJIbHble 
Wpenapatbl jlaio cepeOpenve Ha KJeTOUHbIe TpaHHIbl C MOMOJHUTe/bHOM 
(bukcalveH dopMaJIHHOM HM OKpaCKOH Ha %Kup, MWa3Maib uM No Pespreny. 
Jina u3sy4uenua c:barolutTo3a K MMTaTeJIbHOW cpelle YacTH KyJbTYp WoOaBJANAaACb 
(MpH 9SKCMaHTaluH WIM CMeHe XKUIKOH dash!) cTepuJibHad NpoPusbTpoBaHHad 
B3BeCb KHTaHCKOH TYLIH. 

KosmuecTBo KyJIbTyp cocraBusio okoso 600. Jina uccleqoBaHua Opin uC- 
MOJIb30BaHbl SKCMMAaHTaTbl, B KOTOPbIX OoOJIbIad NepudepuyecKadA UYaCTb 30HbI 
pocta COcTOAJa TOJIbKO 43 9HJOTeMMA, Ge3 MpHMecH I/IeMeHTOB Apyrux TKaHel. 

CpaBHenHe ToTaJIbHbIX MpelapaToB, OKpalleHHbIX TeMaTOKCHJIMHOM Kapalliy 
a XPOMOBBIM JIaKOM FaJWIOWWaHHHa MoKa3aJl0, YTO TOT HM Apyrou okpalliMBaloT 
Te 2Ke CaMble KOMMOHeHTHI KJIeTKH, CofepxKaitue THK u PHK. 

SuepruuHbi pocT HU BbICOKaH MUTOTHYeCKaA AKTHBHOCTb JHAOTEMUA NpoAO- 
2KalOTCA B KYJIbTYpaX BeH B TeyeHHe 5D—7 [Heli MoCJIe 9KCMMAHTaWMH WIM O4e- 
Ppe-Horo Maccaxka Cc BbIpesaHveM. CmMeHa *KuJKOM casbl 3aMeTHO aKTHBUPyeT 
pocr. Ofuako No ucTeyeHuu 2—3 Hefleb CTHMY AMMA POCTa MoCcJe CMeHbI UA 
KOM (pa3bl ocaGeBaeT, a Ha O—6 HesleJe B KyJIbTYpaX MOABMAIOTCA Hapacrato- 
Ulue LucTpoduyeckue usMeneHuA. UroObt ux u36exKAaTb, HeEOOXOMMO pHOeraTb 
Kaxkapie 2—3 HesleIM K Macca2KaM C BbIpesaHHeM. 

B 2Ku3HecnMocoOubix, XOPOUWIO pacTyULMX KYJIbTypax SHOTeMA MHTePKHHe- 
THYecKHe Apa UMeIOT OOBINHO OHO HIM HeECKOJIbKO HHTeHCHBHO KpacAIMXxcA 
A]\pbllleK HeOLMHaKOBOH opMbl HM pasMepoB HM MeJKHe Oa30PHJbuble 3ePHbIIIKH 
(puc. 1 a, 6, 6). CooTBercTBy1olHe MpoObl MoKasblBaloT, YTO AAPbILUKU Cofep2xaT 
PHK, memkaa xpoMaTuHoBas 3epnuctocrs — JIHK. Peskasx Oa3sodusua WuTo- 
Wla3Mbl KleTOK 9HJOTeEMHA B KysbTypax 3aBucur ot PHK. Ilo ucreyenuu 2 He- 
jes Mocue IKcMMAaHTaluM (HJM MaccaxKa C BbIPesaHHeM) NOABJAIOTCA eMMHH4- 
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HbI€ KJI€TKH, {pa KOTOPbIX, MMe pesKHH KOHTYP, MpeCTaBIAIOTCA NOYTH WJM! 
COBepIIeHHO GeccTpyKTYPHBIMH (pHc. | 2) uM YacTO KpaCATCH CBeTsIee, a HX WHTO-; 
ila3Ma OTAMUaeTCA OCOSeEHHO CHbHO Sasocusueli. Uepes 5—6 nelleb 4NCJIO) 
OecCTPYKTYPHbIX Aep 3aMeTHO yBeMuNBaeTcA. Kpome Toro, HapacTaeT pa3HO- 
oOpa3ve pa3MepoB M (opM KJleTOK M Aflep, MOABJAIOTCA HeOObIMHO KPYMHBIe } 
WM YpOMJIMBbIe Apa, MHTO3bI HCYesalOT. ITO y2Ke CBASAHO C PasBUTMeM MCTpoO- 
(pHUeCKUX, a 3aTeEM H HEKPOOHMOTHYeCKUX H3MeCHeHHH. 

B ycuIoBUAX TKaHeBbIX KYJIbTYP B SHAOTeEJIMH BCKOPe MOABJIAIOTCA 7KMPOBHIe ? 
BksoueHHa. Uepe3s 5—7 fuel nocule SKcMaHTallun (MIM MaccaxXa Cc BbIPesaHHeM) |i 
SHAOTeMaJIbHbIe KJIETKH XOPOWO pacTyWHX KyJIbTyp COep%xKaT MHOFOYHCJeH-- 
Hble KPYTVIbIle, CHJIbHO MpeJIOMJIAIOWHe CBeT KallIM, Kpacaulveca CyaHom (puc. 2! 
aw 6) M slerKo pacTBOpuMble B CMecH cnupta c spupom. Mx Besm4unua KouwleOuleTCcA | 
oObluHO MexkaAy 0,7—1,4 wu. Orwembuble Kamu JocTuraioT 5—7 wu. On rycto) 
3allOJIMAIOT KJI@ETKM, OCTABAACb, OAHAKO, pa3eJIeHHbIMH TOHKHMH MpocJiowKaMu ff 
ILMTOMa3MbI, H MOITOMY He MpusleraioT BUVIOTHYIO Apyr K Apyry. CBoOoAHubIMH OT’ 
*KUpa OCTalOTCA HeOOJIbILMe OKONOAepHble YYaCTKH OKPYIJIeHHOH ChopMbI, MO-) 
BAMMOMY CooTBeTCTBy1OulMe Ciepam (puc. 2 6). XopoulMH pocT M MUTOTHYeCKaA | 
AKTHBHOCTb MpoMosKaloTCA B SKCMJIaHTaTaX, KJIeTKH KOTOPbIX CHJIbHO 3anoJ- 
HeHbl 2*upom. B kysbTypax, KoTopble Gowlee AIMTesbHOe BPeMA He NosBepra- | 
JIMCb TlaccaxKaM C BbIpe3aHHeM, %KMPOBble Kall MelaioTrcsa KpPyMHee, MUTOSbI | 
vcuesalcT HM BCe peste BbICTYMaIOT pa3JIMYHble WHCTpotuyeckHe H3MeHeHHA. 

B Oe3bxAepHbIxX WHTOMa3MeHHbIX QJIEMeHTAX, OTJe@JIMBLIMXCA OT KJIeTOK 
M OrpaHHYeHHbIX TEMHBIMH JIMHAAMH CepeOpa, HHKOFla He MPHXOANNOCh BUeTb 
XKHPOBbIX BKJIOUeHHH. 

B nepppie 4—5 Het nocile 9KCNaHTaluu (HIM MmaccaKa c BbIpesaHvem) 
B 9HJOTeJIMaJIbHbIX SJIEMeCHTAaX 30HbI POCTa NOABJIAIOTCA HeOOJIbINMe TeCHO pac- 
MOJOXKeHHbIe Kal MWla3Masi, HHTCHCHBHO KpacsliMeca peakTuBom Luda 
Mlocyle (puKcalMu (PopMasIMHOM WIM WeHkep-(popmosiom (puc. 3 a). OdpaborKa 
KYyJIbTYp, (PUKCHPOBaHHbIX (bopManuHoM, 1% pacTBOpoM cyJIeMbI 3aMeTHO He 
H3MeHACT OTHOIMCHHA MpemapaToB K OKpacKe Ha Wla3MaJIb. 

Yepes 7—8 quel nocule maccaxkKa C BbIPesaHHeM KJIETKM CHJIbHO 3aMOJIHAIOTCH 
KPYNHbIMH KallJiAMH Mla3MaJa (pac. 3 6), KoTOpble TeCHO MpHJieraioT Apyr 
K Jpyry, oOpa3yx oT B3aHMHOrO AaBseHuA cbaceTKH. Meskve Kalli Ma3MaJn 
oOpa3yioT B MpHJieraiouluX K HMM KPyNHbIX — yruyOneHHA. CBoOoXHbIM OT 
Wwla3MaJIA OCTaeTCA HeOOJIbUIOM OKPYTVIbIM OKONOAZepHbId y4YacTOK, MeHbllero 
pa3Mepa, 4eM COOTBeTCTBYIOIWMM y4acTOK MocsIe oKpacku cyano. IIpeo6bajato- 
UlHe pa3Mepbl Kaleb Mla3MaJid B OoraTbIX HM KYJIbTYPaxX KpyMHee, Yem *KuUpa 
(o6prmHo 4—5,5 »). Bes »upa HM Mula3MaJIA OCTaeTCA B pacnacTaHHbIX KJleTKax 
nepudepwyecKaA SKTOMAas3MeHHaA KalHMa, WMelollad HHUTOXRHYIO TOJIUIMHY | 
WM HepeAKO 3Ha4HTeJIbHble MJIOCKOCTHbIe pa3Mepbl. 


Pue. 1. Anpa sHoTeMaIbHBIX KJCTOK 30HbI pOCcTa HM HeOOJIbIIMe OKOMOALepHbIe yuacTKH 

WHTOMMa3MbI. 18-WHeEBHaA KyJIbTypa H3 3aqHeli MOO BeHbI 8-Meca4uHOrO KpovNKa. 4 cMeHBI 

*KuAKoH asp. Totambupie mpenapatsi. WPopmanuH, rematokcumMH Kapauuu. 900. 
a@ — 6 — ACHbIe XPOMATHHOBbIe CTPyKTypbl, e — GOeccTpyKTypHoe Apo 


Puc. 2. )Kupopble BKJIOUCHHA B Ke€TKAaX 9HOTeIMAaJIbHBIX MeMOpaH 30HbI pocta. ToTaJbHpie 

mpenapatpl. PopMasHH, reMaTOKCHJHH SIcBoHHa, CyaH (a— cepeOpenne rpannu). 600>. 

a — 16-qHeBHax KyIbTypa M3 NepesHeH Moo BeHbI 5-MecayHoro KpownKa, 5 jel Mocne 

llaccaxka C BbiIpesaHHemM; 6 — 20-7HeBHAaA KyJIbTypa H3 3aHelH MoOMOM BeHbI 5-mMecauHOrO 
Kpomuka, 7 He mocae Maccaxka Cc BbIpesaHHem 


Puc. 3. Inasmanb B KJeTKaX 2HAOTEMANbHEIX MemMOpaH 30HbI pocta. ToTaIbHBIe Mmpemaparst. 

®opmasuH, peaxtus Iludda (a — rematoxcuamH Kapauun). 600. a — 18-qHeBHaa Kysb- 

Typa 3 3aqHel NooH BeHbI rooBanoro KpomuKa, 5 AHel Mocme MaccaxKa c BbIpesanuem, 

6 — 20-7HeBHad KyJIbTypa 43 3aqHeH MoMOM BeHbI 5-mecauHOrO KpouNKa, 7 [Heli Mocae Mac- 
caxka C BbIpe3aHveM 


Puc. 4. Knerku 9HJoTemHaIbHOH MeMOpaHbI C BKJIOUCHHAMM TYWH, AO6aBeHHOM K MMTaTeNb- 
HOH cpefe Npu skcnwaHTawHH. 15-qHeBHAaA KyJIbTypa U3 3aqHei Mooi BeHbI 8-mMecsauHOrO 
kpounka. J]pe cMeHbl XHAKOK cpaspi. ToTabHbi mpenapatT. PopMamunH, remaToKcHAHH 
Kapauun. 600> 
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ConoctaBjleHHe mpenapaToB, oKpalieHHblx peakTuBom Iludda u cyntanom, 
lOKaSbIBaeT, YTO M/la3MaJib YaCTbIO COMepAUTCA B CYaHOPHJIbHBIX 2KUPOBbIX 
KJNOYCHHAX, YAaCTbIO B MpPOCMONKaX WATOMAa3Mbl Mey HAMM. OLHO KpymHoe 
SKJNOYCHHE MJIa3MaJIA SAHHMaeT TePPHTOPHIO HECKOJIbKHX XAKHPOBbIX Kallevb. 

Tlocuie NoMeleHHusa KYJbTYp B Kpenkuii cnuprt, a 3aTeM B CMeCcb cnupta c adpu- 
JOM Ha HECKOJIbKO 4acoB H axe Ha CYTKH, MWa3MaJlb YACTO He PacTBOPAeTCA Ha- 
lelo. Ero KamJiM yMeHbUIalOTCA B pagMepax, HX OKpPacCKa CTaHOBHTCA OuledHee. 
JemKoM pacTBopsioTcs GoJiee MeIKHe Kanu. Js Toro uro6bl MoMHOCTbIO H3- 
IeUb Mla3MaJib, TpeOyeTcs elle Oovlee HJIM MeHee JJIMTebHAaA NONOMHUTeIbHAA 
OpadoTKa KCHJOJIOM. ITO yKa3bIBaeT, BEPOATHO, Ha CBA3b MWvia3Masia c 6esKO- 
bIM CyOcTpaToM. OGpasoBanuA, KoTOpble Noce OOpaborku cbyKcHHocepHucToli 
‘MCJOTOH MMeIOT BH HHTCHCHBHO OKPaUlIeHHbIX KalleJIb, TOJbKO YaCTHUHO MO- 
yT ObITb OOOSHaYeHEI KaK BKJIOYeHHA. STO UX “ACTH, CodepxatiHe cmecb neli- 
‘PpaJIbHOrO *%Kupa MU MasMaia. J[pyrue uacTH, BepoATHO, COCTOAT U3 IHTOMNAa3- 
fbl, WUdpy3Ho MpomHTanHOH aHHbIM JHMHAOM WIM CMeCbIO JHMMIOB. 

Ec K MUTaTeJbHOl Cpeye WoOaBUTb B3BeCb TYWIM, B HEKOTOPbIX KJleTKaXx 
HAOTEMAaIbHOH 3OHBI pocta BCKOpe (Yepe3 4/,—1 uac) nosBAAWTCA HeMHOFO- 
IMCJICHHbI€ M@JIKHe YepHble 3epHbILIKH. 

lo ucreyeHHH HeCKOJIbKHX CYTOK KOJIMYeCTBO 3aXBaueHHOM KeTKaMH TYWH 
yBEIMUMBaeTCA, HO OCTaeTCA HEOAMHAKOBLIM B Pa3HbIX 9JIEMCHTAX 30HbI PoOcTa. 
YacTb HX MOUTH WIM COBepLIeHHO He COJep2KUT YepHbIX Ppanyul, B Apyrux Mew- 
<He BKJIIOUCHHA MMeIOTCA B 3HAYHTeJIbHOM KoJIMYecTBe. Onn Auddy3Ho, HO He 
rycTO pacioJlaraiorcsd B WMTOMasMe, OCTABAA CBOOOAHOM mepudeputo KseTOU- 
40roO TeJia H HeOOJIbIyIO KaliMy BOKpyr spa (puc. 4). 

B wacTH KJleTOK K 3TOMY BPe@MeHH BKJIKOUeHHA CTaHOBATCA Kpylivee, a HX 
DaclipeweeHHe MpetctTaBisetca Oovlee ryctbim. IlocleqHee 3aBHCHT B HeKOTO- 
DIX KJIeTKaX OT HX OOJIbUIOFO KOJIMYeCTBA, a B IPYFHX CyYaAX Takoe BreyaTJe- 
He OOYCJIOBJIMBaeTCA peTpakWMeH WHTOMMAa3MbI HW yToJULeHvem ee cos. Tlocte- 
M€HHO KJIETKH, CHJIbHO 3allOJIHeHHble PpaHyJlaMW TYWM, OKPYrJAIOTCA HW eKoM- 
IJI@CKCHPY!OTCA, UTO Y2Ke ABJIACTCH BbIPaxKeHHeM HaCTYMaIOUlMX HeKPOOHOTH- 
JeCKUX H3MeHeHHH, NPHBOAAULMX 3aTeM K THOe/M HW pacnaly. 3axBaTbIBaA TYLUb, 
<JleTKH SHOTeIMA MOJO BeHbI He MepexoAaT B aMeOoHAHOe COcTOAHMe HM He 
1pHoOpetaioT XapakTepa MaKpotparoB. 

Hexortopble KYJIbTypbl, Cly¥aHo HHPUUMpOBaHHble CaplMHaMH, WoKa3aJu, 
ITO KJICETKH 9HAOTEIMA MOFyT 3aXBaTbIBaTb MUKPOOHble Tesla. B HH*PHLHpOBaH- 
HbIX YUaCTKaX KYJIbTYPbl MHOTHe SHAOTeMaJIbuble KJIeTKH ColepKaJiM eAHHUY- 
HbIe MAKPOOHbIe Tesla, HX HeOOJIbUIHe UJIM 3HAYHTeJIbHbIe CKOMVJICHHA, JleKalllHe 
B BaKYOJIAX H OKPY2KeHHbIe CBeTJIbIM OOOKOM. 1 B sToM culy4ae KJIeTKH 9H]O- 
rela He MpHoOperasM XapakTepa aMeOouHbIX MakpotbaroB, XOTH MHOrHe U3 
HUX OOHAPY2KUBaH PeTpaKUHIO HM, YTpaTHB B3aHMHYIO CBA3b, OKPYIVJIAJUCb. 
lepenouHeHuble CapUMHaMH KJieTKH SHOTeIMA THOHYT HM paspyllaroTca. 

CpaBHeHie c IMTepaTyPHbIMH JaHHbIMH MOKasblBaeT, UTO SHAOTEMU B yCJIO- 
3UAX TKAHeBbIX KYJIbTYP MO HEKOTOPbIM FHCTOPU3SHOJIOPM4eCKHM CBOHMCTBaM Pe3- 
KO OTIMYAeTCA OT KJeTOK pbIXJOl MOAKOMKHOM CoeAMHUTebHOM TKaHH (°) HM Coe- 
[MHUTebHOM TKaHM aopTEl (°). 


VWucrutyT onkKosOrun Tloctynuaio 
Axaylemuu MequunHCKHxX Hayk CCCP 8 I 1958 
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MHKPOBHOJIOFH FF 


B. M. BEPrOJIbuL 


O HEKOTOPbIX CBOHCTBAX BHPYCONOJOBHOrO BECK JIETOYUHOFO) 
ATEHTA, W30JIMPOBAHHOrFO 3 JIEAKO3HbIX TKAHEM 
YEJIOBEKA 


(ITpedcmaéeaeno akademukom K. H. Cxpadunoim 2 I 1958) 


Uccnelya mpupoky u cBolicTBa oOHapy2KeHHOrO B OpraHu3Me OOJIbHbIX 
Jleiko30m (') «pakTopa Jle#Ko3a» YeJIOBeKa, Mb IIpeMIpHHAJM NOMbITKY Mac- 
CHPOBaTb eFo B MOSIY MbIlileli H B CapKoMe Kpokepa. Kak u3BecTHO, B BAPyCoJIo-: 
ruvecKkol WpakTHKe [JIA COXPpaHeHHA UM yCHJIeHHA MaTOreHHOCTH pxAJa BUpYycoB 
U3,aBHa MOJIb3yIOTCA HX MacCCHPpOBaHHeM B ObIcTpopacTyulel ONyxoJleBou TKa- 
HM (?), a Tak%Ke B MO3PrOBOH TKaHH 2KHBOTHBIX. | 

Ecim Obl oKasaJiocb, 4TO PakTop Jleliko3a cmocoOeH AVJIMTebHO Naccupo- 
BaTbCA B MO3PY HOBOPOXKJeHHIX MblilieH HM B CapKoMe Kpokepa, 93TO yKa3bIBaJio} 
Obl Ha efO BUPyCHbIM XapakTep, TaK KaK HH KOMMOHEHTbI HOPMAaJIbHBIX TKaHel,| 
HH XMMH4ecKHe O1aCTOMOreHHble BellleCTBa He OOJIaaloT CBOHMCTBOM JJIMTeJIbHO 
KYJIbTHBUPOBaTbCA B OMYXOJIAX WH MO3ry XKHBOTHHIX. Pe3yJbTaTbl ONbITOB Me 
macCHpoBaHHlo «pakTopa JieHKO3a» YeOBeKa B MO3rOBOH TKaHH MbIleH uu 
capkome Kpokepa mpecTaBJieHbl B HaCTOAMLeEM COOOLeHHH. | 


eTofuka. I. IlaccaxkXu B MO3ryY HOBOPpOKAeCHHHE *® 
Mbl ite. LlembHadt KpoBb OOJIbHOrO OCTPbIM TeMOWUTOOMAaCTO30M CMEILIK: 
BaJlacb Ha XoJiogwe 1 : 5 co CTepHJIbHBIM (PU3HOJIOrHYeCKHM PaCTBOPOM H K CMeCH 
noOaBusnsioch 5% 96° cnupta. OkcrpaktT crepusien; OH CosepxKam 2,12 mr/Ma 
a3oTa H 13,25 mr/mMa Oenka no Kbeabyasmo. 

OKCTpaKTbI BBOAMJIMCb NOX IPUPHbIM payl-HapKo30M Mo 0,05 MJ HeMocpex- 
CTBeEHHO B JIeBOe NOJYWapue FoJIOBHOro Mosra 12 MbIIlIaM HH3KOJIeHKO3HOH JIMHHE! 
C3HA B Bospacte 4—12 qHett. Uepes 17 Heli or Tpex Mblllleli OblIa B8ATA TKAHL. 
Mosra Y MecTa lpedbilyuleH HHbeKUMH, H3 Hee NPHFoTOBJAJICA Ha XOJIONe BO- 
HO-COJIeBOH SKCTPaKT, KOTOPbIM BBOLMJICA M0 0,05 MJ B JeBOe NOJyWIapve FouIoB= 
Horo Mosra 19 mpmuam C,;HA 5-qHeBHoro Bo3pacra (2- maccaxK). Takux macca- 
Kel OblvIo MpoBeyeHo 6 Ha 88 MbIWIaxX C HHTepBasaMH MexKAy naccaxkamu B 12— 
17 que. Bcero naccupoBaHne JIMJIocb B TeyeHHe 3 MecaleB. Uacrb MbIllel Moc- 
Jie l-ro, 2-ro u 5-ro maccaxkelt ocTaBJAacb Ha JOx*KUTHe. 

Yepes 2 nese mocue 6-ro naccaxKa roMoreHaT TKaHH Mo3sra 5 MbILeH Obi 
BBeeH Mok Koxwky 24 mpiitiam C3HA B Bo3spacre 4—6 Hel c WeubIo nowy uenHHa 
Jie@HKO30B Y MOMOMbITHIX 2KHBOTHBIX. | 

Il. Taccaxu Bcapkome Kpoxkepa. Llembuana KpoBb Ooub; 
HOTO OCTPbIM TeMOMMTOOACTO3OM BBOAHNach Henocpef{CTBeHHO B TKaHb cap: 
KkombI Kpokepa B jo3e 0,0 ma. B KOHTpOJIbHBIX ONbITaX B CapkKomy Kpoxepa 
BBOAMJIOCh 0,5 MJ WesbHOH JoHopcKoli KpoBn. 

B JabHeilem capkoma Kpokepa Kak B ONbITHOH rpynne, TaK M B KOHTPOJIb: 
HOH MepeBuBaslacb OObIYHbIM CrocoOoM c HHTepBasiamu B 10 Heli Ha Apyrux 
MbluteH. Brio mpopegeno 15 maccaxkeli na 189 mptumiax. 

[locte 7-ro u 15-ro naccaxKelt M3 TKAHH OMYXOVIell MPHPOTOBIAJIMCh Ha XoOJON 
u3 pacueta | : 5 BoAHO-covleBbie WeuTpudyratTh pu 3 Tec. 06/mMuH (c Ao6aBue 
nem 20% HOpMaJIbHOH AOHOPCKOH CbIBOpOTKU KpoBn). Hayocayounan %KUDKOCT! 
BBO JlaCb MOJOMbITHBIM MbIIUaM. 
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Tlapuive u 3a0uTble XKMBOTHBIe NosBeprasuch TULATeJIbHOMY YHCTOJOrHye- 
CKOMY H WHTOJIOrHYeCKOMY H3yYeHHIO JWI yCTaHOBJIeHHA MarHo3a HCTHHHOTO 
Jeikosa. Beero B yKa3aHHble ONBITH! Oblia B8Ata 431 mpruD. 


TaOauna 1 


Jleikosorennas aKTHBHOCT (paKropa w1eliko3a, naccupyemoro B Mosry 
HOBOPOXCHHBIX MBIINeH 


4 Cpemunii uh y 
HCO : IC JIO HCO 
Homep|Bospact Mecto | wrmen| 24°79, epee BOS- | setiKe- 
Mac- |Mbiulei, | BEeTeHMA| 2 ony-| NPUDE™) | oasputaa |HHKUI. | MUR. Ilpumeuanne 
caka OH. SKCTpakTal te TIEpem. Sates netiko-| peak- 
Ii menkos|) HCHROSa 
Mec. 3OB bigest 
4 10 B mosr HS) 2 12.5 il 1 
2 5 Ae eS 16 = — 0 1 |UYepes 2 mec. nocue BBeze- 
HHA SKCTpakTa: 4 uHbeK- 
HH no 1,25 mr ua 5 mr 
b KOPTH30Ha 
5 10 Saige 7 — — 0 O |Mpnua mama jo cpezuero 
cpOka MOABNeHHA sei- 
KO30B 
6 4—6 |I]ox kowy| 24 6 B53) 3 3 


Pe3syabTaTb. Kak BuqHo 43 Ta6n. 1, 9KCTpakTbI MO3rOBOl TKaHH 
{B KOTOpoH naccupoBaJicaA akTop JleHKo3a YesoBeKa) Mocwe 1-ro, 2-ro u, BoO3- 
MOXKHO, D-ro NaccaxkKel He OOJlaaioT, No CyllecTBy, JelKO30reHHOH aKTHBHOCTHIO 
IIpH yCJIOBHM BBeeHHA UX HeMocpeCTBeHHO B MOS3r MbIlWeH. Hapsany c sTHM 
BBeJleHHe MOL KORY HOBOPOXRKeEHHbIM MbINaM HH3KOJeHKO3SHOH smHHHH Cz,HA 
roMorenata Mosra MocJie 6-ro maccaxka (akTopa JleHKO3a MpHBeJIO K BOSHAKHO- 
BeHHIO TpeX JleHKO30B y 6 Mbllllel, NepexKHBIIHX CpOK NoABJeHHA 1-ro elHKO3A. 
CpeHuit JaTeHTHbIM MepvHo pasBuTuA Jieliko3a 3,3 Mec. Ilo mopdosormyeckomy 
CTPOeHHIO JIeHKO3bI OTHOCHJIMCb K MH9JI03aM (puc. | u 2). 

Takum o0pa30M, B MO3roBOH TKaHH MbllleH B TeYeHve 3 Mec. MaccHpoBavica 
(akToOp, BbISBaBIUHH JeHKOSbI y MblieH. PasBuTue STHX JelHKO30B He MOXKeT 
ObITh OODACHEHO MeHCTBHeM CaMOH MO3roBOH TKaHH Mbllliedt C3;HA, Tak Kak 
@KCTPaKTbI MO3rOBOH TKaHH HH3KOJIeHKO3HbIX MbIlUel He TOJIbKO He OOJalaroT 
CMOCOOHOCThIO BbISLIBATb JIEHKO3bI, HO axe HE YCKOPAIOT NOABJICHHA CIOHTAH- 
HBIX JIeHKO30B Y MbIlleH BbICOKOJIeHKO3HOH HHH (+). 

Hamu ue Opiu OOHapyxXeub! (3a HCKJIOUeCHHeEM OMHOFO) JeHKO3bI y MbIllel, 
NOJIYYHBIUNMX MHbeKIUHH YKCTPaKTOB HeMmocpescTBeHHo B Mosr. Mexyy Tem, 
Ulsapu, Ulynbman u ap. (°) HaOmofasmM peskoe ycKopenve pasBUTHA JeHKO30B 
Y MblilieH BbICOKOJIeHKo3HOH JMHHuH AKR npu BBeqeHHH HM HemocpeCTBeHHO 
B MOSI (PHJIbTPaTOB JIeHKO3HOH MosroBoh TKaHH. I]poruBopeynaA 3fecb HeT, TaK 
Kak Ilpapu, Ulynbm9H u Ap. Nosyunsm yckopeHHe pa3BHTHA CNOHTAHHbIX 
JleHKO30B,— MbI 2Ke NbITaJIMCb BbISBaTb NOABJIEHHe JICHKO30B Y HH3KOJIEHKOSHBIX 
MbILeH; KpOMe Toro, CYULeCTBeEHHO pa3JIMYaJIMCb HM CaMM 3SKCTPaKTHI. 

Urak, pe3yJbTaTbl H3JIO%KeHHIX OMbITOB CBHJeTEJIbCTBYIOT O TOM, YTO (hak- 
TOP JleHkO3a YeOBeKa CHOCOOeH AUTeJIbHO MaCCHPOBaTbCA B MO3ry HOBOPOX- 
JICHHBIX MbIlIeH. OTO CBOHCTBO XapaKTepHO JIA BUPyCHbIX areHTOB. 

Ta6a. 2 RaeT AcHOe MpefcTaBseHHe O CMocoOuocTH akTopa JIeHKO3a BeCbMa 
qliuTebHO (10 5 Mec.) naccupoBaTbca BCapKoMe Kpokepa. OKCTpaKTbl U3 CapKo- 
me: Kpoxepa nocule 7-ro u 15-ro naccaxka cbakTopa Jeuko3a OONaqanu BbIpaxken- 
HBIM JICHKOSOTeCHHbIM JleHCTBHeM IIPH UX BBeAeHHH MO], KORY HOBOPO*KAeEHHbIX 
HB Cesle3eHKY OMHOMeCAYHEIX MbIUeli. JleiKo3bi BOosHUKIM y 4 MplieH us 11 
flocsle BBeLeHHA B CesleseHKYy 9KCTpakTa oT 7-ro NaccaKa (Cpe MaTeHTHbll 
MepHO pasBuTHA Jeliko30B 4,7 mec.) H y 3 Mplilel v3 8 Nocie BBeJeHHA NOL 
KOXKY HOBOPOXKCHHbIM 9KCTpakTa oT 15-ro naccaxa (cpeAHHH JIaTeHTHBIM Mepvoy 
4 mec.). Ilo mopdbomornuecKoMy CTpoeHHi0 JIeHKO3bl OTHOCHJIMCb K MH3/103aM 
(Bp 1 cayuae Obl peTukysle3). B sro cep ONBITOB BayKHOe 3HavenHe UMeJIM 
KOHTPOJIM, TaK Kak, 10 aHHbIM HeMeNKHX aBTOpoB (°), (pHbTpaTbl U3 HEKOTO- 
pbIX CaPKOM MbBIlleH OOJlaaioT BbIPAa%KeHHOM JIeHKO30reHHOU aKTHBHOCTbIO. 
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Ta6nunua 2 


Jleixo3orenasa aKTHBHOCTh d@akTopa selikosa, naccupyemoro B capxome KpoKepa 


Cpegunit y nea 
Bospact Yncyio | Uncsio MbI-| JlaTeHTH. USO | 
, | IlyTb BBe- | mpiueii| meti, ne- nepnog Bo3- | nelike- 
MbIWMeH Z HHKW. | MHQH. Tipumeuanue 
Lacan B onbl-| pex. 1-H | pasBuTHA 
OH. 9KCTpakTa Te jletiko3 je ikosa seliKo-| peak- 1 
B MeC. 30B qui 


OKCTpakT mocue B ceue- 


7-ro raccaxKa 3CHKY 

JIeHKO3HOK KPOBH 6 |TlogKoxy| 10 — — 0 4 |Mpum may. 
Oo cpeHE 
ro cpoKa m¢ 

: ABJICHHA JER 

OkKcTpakT mocwe KO30B 

7-ro maccaxKa 

HOPMaJIbHOH 

KpOBH 11 a 16 4 — 0 2 


DkKetTpakT mocwe 
15-ro maccaxa 
weHko3Hol Kpo-| 3—9 |, ,» 20 8 4,0 3 a 
Bu 
QKcTpakT ocwe 
15-ro maccaKka 
HOpMaJIbHOK 

KPOBH yA om ee 18 2 — 0 0) 


B wauiMx ompiraxX 9KCTpakKTbI H3 capKkoM Kpokepa, B KOTOpbIX JJINTeJIb 
MaCCHpoBaJlaCb HOPMaJIbHaA KPOBb, COBePIWeHHO He OO.aaIH JeHKO3OreHHO 
aKTHBHOCTbIO. 

Takum o6pa30M, pe3yJIbTaTbI ONbITOB NO KYJbTUBAPOBaHMO (akTopa Jer 
Ko3a B Capkome Kpokepa Tak2Ke yKa3bIBaloT Ha BHPyCuble YepTbI dakTopa Jer 
Ko3a UeJlOBeKa. 

PasyMeeTca, IA OKasaTeJIbCTBa STOTO NOJOKeHUA TpeOyeTcsA elle MocTs 
HOBKa 9KCNe€PHMeHTOB B PasHOOOPa3SHbIX HallpaBJIeHHAX. 

ABTop BbIpaxkaeT CBOIO HCKPeHHIOIO MPH3HATEJIbHOCTb JeHCTBUTeJIbHOM 
uneny AMH CCCP npod. JI. A. SumpOepy 3a neHHble KOHCYIbTalluH. 


TocyfapcTBeHHbI OHKOJOrMYeCKHH MHCTATYT Tlocrynusto 
um. II. A. Tepuena 29 XII 1957 


IWMTHMPOBAHHAA JIATEPATYPA 


1B.M.Beproabu, Ipo6a. rematou. 4 mepemns. kposu, Nel, 11 (1957). 2 P.M. Ile. 
PKypH. MHKpOOvOs., aHemMuon., H AMMyHO. Ne 10, 74 (1954). 3 A. Graffi etal., Kili 
Wehischr:, 345 11,515) (1956): 9 * SxSchiw ant z Hie Sichtoosl aan etalen Gancemtee 
16, Ne 6, 559 (1956). © S.Schwartz, H. Schoolman et al., Canc. Res., 17, Ne 
218 (1957). 
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MHKPOBHOJOLHA 


A. E. KPHCC, A. C. THXOHEHKO u B. UH. BHPIO30BA 


-YJIbTPAMMK POCK ONH4ECK HE OBPA3OBAHHA, OBHAPY)KEHHbIE 
| B MOPCKHX H OKEAHHYECKHX PJIYBHHAX 


| (IIpedcmasaeno axademuxom A. H. Onapuneim 4 I 1958) 
__Meroyei mpamMoro MHKpocKonMuecKoro HaGJOeHuA, MPHMeHeHHBIe HaMH B 
MOPCKHX HCCJIeOBaHHAX, JaJIM BO3MO2XKHOCTb O3HAKOMHTECA C Mopdouoruye- 
CKUM pa3HOOOpa3sHeM MHKpoOHOro HacesleHHA B rayOuHaX Mopell H OKeaHOB 
(,8,°). OqHako 9TH HaOOLeHuA ObIIH OFpaHHYeHbl BO3MOXKHOCTAMH CBeTO- 
Boro MHKpockKOoma, MexKUy TeM, eCTeCTBEHHO, BO3SHHKaJIO *KeJIaHWe COCTaBHTb 
MpeAcTaB.ienve 0 Oovlee MeJIKUX OOpa3s0BaHHAX, BHEeLIHe CXOJHBIX MO CBoel opra- 
‘HH3allHH C OeIKOBbIMH CTpyKTYpaMH THMa BUpycos. 
_ YcmexH B pa3BHTHH 3JIeKTPOHHOH MHMKPOCKOMMN CesamH JOCTYNHBIMU Ls 
‘HemMocpeACTBeHHOPO paCCMOTpeHHA OeJIKOBbIe Tela, pasMepaMH B eCATKH MUJI- 
JIMMHK POH H Jae B AeCATKH aHrctTpem; celivac yxe yaeTCA YBHeTb CTPyKTY pH, 
BeCbMa OJIM3KHe K Ha[MOJIeKyJApHbIM. IlostToMy MbI peUIHJIH BOCHOJIb30BaTbCA 
9THM MeTOJOM JIA HCCJIeLOBaHHA YJIbTPaMMKpocKoNMyecKHX OOpas0BaHHit B 
MopcKoH MW oKeaHH4ecKOH Tolle Bofbl. B mHTepaType HaM He BCTPeTHJIHCb 
MONMbITKH Takoro pojla: MpHMeHeHHe 3JIEKTPOHHOrO MMKpocKoMa B MOpPCKHX 
paOoTax JO HaCTOAUero BPeMeHH KaCaJIOCb JIMIb H3YYeHHA AeTaseH CTpoeHHA 
AWaTOMOBEIX (1°) w oKryTHKoBbIx (14 14,1817) naa yTOuHeHHA HX TaKCOHOMHH 
‘Hw @uJIoreHHu. 
_ COoppi MaTepHaJioB AJA 3JleKTpOHHOMMK pOCKOMMYeCKHX HCCJIeqOBaHHH OblJIK 
‘Cilesaubl Ha 3 CTaHILMAX B OTKPBITbIX paHoHax UepHoro mops U Ha 2 CTaHIMAX 
B THxom oKeaHe B Kypuso-Kamuatckoi Bnafuue. IIpo6b Bosb Opamucb OaTo- 
MeTpaMu c ruy6uH 0,10, 25, 50, 75, 100, 125, 150, 175, 200, 225, 250, 300, 400, 
500, 600, 750, 1000, 1250, 1500, 1750, 2000 m, a B Tuxom oKeaHe Takxe Cc ropH- 
30HTOB 2500, 3000, 4000, 5000, 6000, 7000 u 7500 m. Co Bcemu mpesocTopoxKHo- 
CTAMH JIA COOJIOMeHHA CTePHJIbHOCTH 3TH MpoObl HaJIMBaJIMCb B CTePHJIbHbIe 
KOJIObI; 3aTeM Ha «MpeMeTHble CTeKJIa» JIA SJIEKTPOHHOH MMKPOCKONMH — Me- 
TaJIMYecKHe CeTOUKH, MOKpbITble NapJOAMeBol MyleHKOH — TOHKHM KaliqJI- 
JISIPOM HaHOCHJIMCb Kalli o6bemom 0,0001 — 0,0009 ma. U3 kayo mpobpi 
BOJbI TOTOBHJIOCh OKOJIO JeCATKa MpenapaToB. Bce mpollelypbl NPOWSBOAH JHC 
B OpraHH30BaHHOH Ha cyHe saOopatopuu. Ilocne BbicbIxXaHHA Kaleb BOP! 
ipelapaTbl CKJlaQbiBaJIHCb B MaJieHbKHe MpOOUpKH H TaK XpaHHJIHCb Jo uccsefo- 
BaHHA B 3JIEKTPOHHOM MMKPpOCckKolle, KOTOpoe MpoBosusocb B Mockse. ; 
UYacTb mpemapaToB MpocMaTpHBaslacb B yuaCTKaXx, CBOOOMNBIX OT CKOMJeHHH 
KPHCTaJIJIOB COJiel, Apyrad — NofBeprasacb OUNCTKe OT CoJleH TyTeM KalleJIb- 
Horo JMamu3a(?), KOTOPbIH OCyIMecTBJIAJICA B ClleqyiouleH MoqupuKainn. Ha no- 
BePXHOCTb OHAMCTHJMpOBaHHOM BOLbI B CTepHJIbHOli yawke IlerpH naHocusacb 
Kana 2% pacTBopa Mapsoqua B amMuvaletate. Iloce ucnapeHuA amMuJialleTaTa 
o6pasoBblBaslacb NapJloqMeBad MJleHKa, Ha KOTOpyiO MoMelLlaJIMCb HeGoJIbluHe 
Kallid OMMMCTHIMpOBaHHOH Bohl. Ha noBepXHOCTb 3THX KalleJIb OCTOPO2KHO 
HakJlabIBaJIMCb IJIeHKOH BBepX CeTOUKH C BbICOXUIMMH MpoOaMH OKeaHHyeckKoH 
BOJbI. TaKHM 06pa30M, (Ha JIH3 MpOHCXOfMJ ABYMA CTYNeHAMH. Cow 43 lipemapata 
AudpyHAupoBaJu yepe3 MeHKy, HIpalollyio posb WMaM3yrouleH NWepelOoHKH, 
B Kallli0 BOJbI, Ha KOTOPOH MJiaBaJia CeTOUKa, a OTTYHa Yepes ONOPHYt0 MenKy 
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B GO/IbUIOH OObeM BOAbI, HaHTOH B uautKy [lerpH. OOnI4dHO AHaJIH3 MpOH3BoOAH. 
ca B Teyenve 24 uac. npu 28°. [lepea mpocMoTpoM B 3JIeKTPOHHOM MHKPOCKOr 
Bce lIpelapaTbl, He OUHIeHHbIe H OUHMLeHHble OT COJIeH, MOATeHAIMCb XPOM 
JIA MOJLYYeHHA XOPOWlero KOHTpacTa H peJbe*HocTH. | 

B 9JeKTPOHHOM MHKPOCKONe KpHCTaJsIbl COJel XOPOWIO OTJIHUMMbI. On 
UMeloT pasHooOpa3Hy10 CopMy H pa3Mepbl: OHH KPHCTaJIJIbI BbITAAT B BU 
MaoueK HJIM HMelOT HrosIbuaTy!o dopMy, Apyrve — B Bue KyOuKOB, TpeT 
oOpa3yior (burypbl B BHfe Beepa. B Bole Ha pa3JIMUHbIX ryOMHaX HHOT, 
BCTPeUaloTCA OUeHb MJIOTHbIe LIA SCKTPOHHOTO JIy4a YaCTHIIbI, BeJIMYHHOH OT 
no 150 Mu c OKPYyrJbIMH HJM COBepIeHHO HelpaBHJIbHbIMH OYePTaHHAMH, 
Tak2Ke BOJIOKHHCTble H MuIeHOUHbIe CTpykTypbl. Uacro B MpenapaTax H3 MoBeps 
HOCTHBIX HM PutyOMHHbIX mpoO BoxbI UepHoro Mops u Tuxoro oKeaHa OOHapy Xt 
BaloTCA MeJIKHe WapoBusuble yacTubt oT 40 yo 15 Mu. Mocanequne Bpiriay 
CoBepwleHHO OecCTPpyKTYPHBIMH HM HaMOoMMHaloT coOoH 3acTHIBUIMe KanH. IIc 
BePXHOCTb MX TulaKaHh MW poBHas. 

B mpo6ax oKeaHv4eckoli Boab c rary6uH 2500, 3000, 7000, 7500 Muc rayOunt 
150 m B UepHom Mope HaOs0aJIuCh KPyTPible, OBaJIbHbIe HIM HECKOJIbKO Helipé 
BHJIbHOM PopMbI OOpa3s0BaHHA, pasMepamu oT 100 fo 50 Mu. Hexotoppie 43 HH 
HMEIOT FlaKy10, CJlerKa BBIMYKJIYIO HIM pedbeHy!0 NOBeEPpXHOCTb, HO WIA Ook 
lel “aCTH XapakTepHO yrulyOuleHHe B WenTpe. B Tex cmyyanx, Kora yruy6se 
HHe BbIpaxKeHO OYCHb CHJIbHO, YaCTHIUbl CTAHOBATCA MOXOXKHMH Ha KOJIbILE 
Hepeko TakHe 4acTHUbl OOpa3syioT OOWIMpHble cKoMJeHHsA (pe. 1a). 

Ha ray6unax B 150, 300 u 750 M B okeaHHuecKOl Bole ObIVIN BCTpeyeHbI € 
Goslee YIVIOWeHHbIe OOpasoBaHHA C MIpHNOLHATLIMH KpavAMH HM CMaBlleHcA Wey 
TpaJIbHOH YacTbio, pasmMepom or 300 go 60 Mu. | 

B HekoTopbix, OoJlee KPYNHbIX YaCTHMWAaX WeHTPaJIbHaA YaCTb HMeeT CK aly 
Thi pesbed (pvc. 1 6, @). 

OrsMualoTcad OT BbILeOMMCaHHbIX OOpa30BaHHH OKPYrsible YaCTHIbI C Pe 
POBHbIM, CKJla¥aTbIM peJlbetoM, pa3Mepom or 500 yo 100 My, o6Hapy2KeHHD 
HaMH B YepHOMOPCKOH Boe Ha rayOunax 50, 125, 225, 300, 1250 u 1750 m u 
THXOOKeaHCKOM Boe Ha rutyOuHax 300, 500 wu 4000 mM. Hekotoppie 43 HHX HMelo 
OBaJIbHY!0 HJIM HelpaBHJIbHy10 cbopmy. 

Oxpyruble o6pa30BaHHA 9TOFO THMa CHJIbHO YOJIOWLeHbI Mo KpaaM. Llenrpaui 
Had WacTb C Oovlee MJIOTHBIM COJepXKHMBIM, 3aMeTHO BOSBbIIMAIOUlaAcCA Ha 
MOBePXHOCTbIO, YaCTO HMeeT BHA TpeyroJIbHuKa, poMOa HIM 3Be3fbI (puc. | 2} 
B Tex Ke MOJIAX 3PCHHA MOXKHO BUAeTh COBEPIEHHO MpospayHble AIA 2eKTpé 
HOB OKPYIJible, CHJIbHO YIVJIOUWeCHHbIe YaCTHUbI C MpHMoHATHIMH eee 
yrsiyOsleHHeM B WeHTpe. 

Ha rayOunax 50, 150, 225 u 300m B Uepxom Mope ObIIM OOHapyXKeHbl YIbTpa 
MHKPOCKOMMYeCKHe OKPYFJIble YaCTHIUbI C HEPOBHOM NOBePXHOCTbIO, HalloMuHa 
ulve CiaBuIwecdA IWapbl; HX Pa3sMepbl KoOJIeOsOTCA B mpewesax 1000—50 Mp 
Y OoJIbINMHCTBa YaCTHIL XOPOUIO BbIPaxKeH NOMYKPYTVbI BaJIMK C OCTPbIM rpe 
HeM, KOTOPbIM MOCTeNeHHO NepeXoAUT B YMJIOWLeHHY!0 YacTb IWapa (puc. 1 Oy 
Hexoroppie 4YaCTHILbI HMEIOT KpaTepooOpa3Hoe YyruyGuleHHe B WeHTpaJIbHOM uacrTH 
Boulee MeJIKHe YaCTHI[bl BbINIAAAT B BUe KOJel: BbICOKO NMpHNOAHATHIe Kpas 
HM yrslyOuJleHve B WeHTpe. 

B UepxHom Mope Ha ruty6unax 50, 125, 150, 225, 300 u 1250 m raxxe BCTpe! 
YaJIMCb IMJIOCKHe YaCTHUbI, ROBOJIbHO Mpo3spa4uHble [JIA IJIeKTPOHOB, i aceae 
WJM HelnpaBHJIbaoh PopMbI pasMepom oT 100 Zo 500 mu. Tlopepxuoctb ux 6o.p| 
eH YaCTbIO HeEPpOBHaA, C HEBbICOKHMH BbICTYMaMH UM yrayOsenuamu. B HeKoTo! 
PbIX YaCTHMAX MOWKHO PasJIMYMTh MIOTHbIe AIA JCKTPOHOB YYaCTKH MaslouKO 
BHAHOH WJM OKpyrsioh dopmp (puc. | e). 

KonllenTpallvA OMMCaHHbIX YJIbTpaMHKpocKoMMYeCKHX OOpas0Bannit 3na\ 
YMTeJIbHa B rlyOunHax MOpei H OKeaHOB. O6 3TOM MOXKHO CYANTb MO UX KowNYe 
CTBY B Mose SPeHHA BNICKTPOHHOTO MUKpOCKoNa, KOTOPoe CocTaBAsAeT JMU 
MaJlyiO YacTbh MoWlawW MWIeHKH, 3aHATOH Kanewbkou B 0,0001—0,0009 mua Hu 
uccJlekyeMoH ImpoObl BOJIbI. 

IIpupowa Bcex 9THX OKPYTJIbIX OOpasoBaHHi, UMeIOULMX KaK 6bI IpHMUTHB} 
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Puc. 1. @ — CKONMeHHe YJIbTPaMHKPOCKONMYECKUX OKPyMIbIX YaCTHIL C pembedHoH MoBepxHo- 
CTbIO WIM yrulyOeHHeM B WeHTpaJIbHOH YaCTH B mpo6e Bogbl c ray6nHbl 2500 Mm B TuxoM oKeaxe, 
6, 6 — yIoujeHHble OKpyrspie OOpas0BaHusA C MpHNOAHATHIMH KpaaMH claBlieHca WeHTpab- 
Holi YacTbIO B MmpoOax BOsbI C r1yOuH 750 m (6) u 150 m (6) B THxXoM okeaHe, 2 — OKpyrvIble 
YaCTHUbI C BOSBbIMAIOMUMCHA MVIOTHBIM COJep2KUMBIM B WeHTpaJbHOl yacTH B Mmpoe BOLI Cc rly- 
6uHb 300 M B THxoM oKeaHe; 0 — OKpyruible o6pa30BaHHA B Bue CMaBUHXCA WapoB B mpo6e 
BosbI C rayOuHe! 225 MB UepHom mope, e — MVIOCKHe YaCTHIbl C HEBbICOKHMEL BbICTYMaMH Ha M0- 
BepXHOCTH B MpoGe BOAbI C PIyOHHbI 250 m B UepHom mope. 18500 


LAH, T. 119, Ne 4, Kpuce 


ble YePTbl CTPYKTYPHOCTH H OpraHHsallMu, NoKa Heu3BecTHa. HeKoTopnie oyeHb 
OXOXKU Ha BUpycuble yacTuup. [IpeaqcraBssntor HM OHM COGOIO TaK Ha3bIBaeMble 
alpOMUTHbIe BAPYCbI HJM STO CTPYKTYPbI KoallepBaTHOrO TuNa, BO3SHHKaIoUlMe 
3 OpraHHWueckoro BellleCTBa, PaCTBOPeHHOrO B MOPCKOH BOJe,— BO BCAKOM 
Jlyuae 9TH HaMOJIeKYJIAPHble CHCTeMbI He MOFyT pacCMaTpHBaTbcA Kak puMep 
(e(PBHYHOFO BOSHHKHOBeCHHA X%KU3HH 3 Oe32%KH3HeEHHOFO MaTepHauia celiyac Ha 
emule. J[IA Takoro CyKeHuA, Kak CiipaBelHBo oTMeyaer A. V1. Onapnu (2°), 
[eT HHKaKHX (baKTHYeCKHX OCHOBAaHHH. 


Jla6opaTopux 9IeKTpOHHOH MUKpOCKONUuU Ilocrynuso 
pH OtTgeneHuu OuoglioruyeckuX HayK leelooS 
Axkajemuu Hayk CCCP 
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C. C. XOXJIOB 


K JACCH®HVKAUHA AMOMUKCHCA Y TOKPbITOCEMEHHbIX 
(ITpedcmaeaeno axademuxom B. H. Cykaaeeoim 19 XI 1957) 


HeoluokpaTHO OTMeY¥aslocb, YTO B OO/JlaCTH ABJeHHH alloMHKcHca Jed 
Cc Kslaccuukalluet WH TepMHHOJOrHeH OOCTOHT KpaHiHe HeyOBJIeTBOPHTeJIbIp 
(,7,). B wacrosilee BpeMA, Kora MpoOseMa aNOMHKCHCa H3 UHCTO TeopeT' 
yeCKOH MpeBpalllaeTca B MpoOslemy Take OoJIbuOrO MpakTHYecKorO 3HaveHk 
(Mouly4eHHe TOMO3HPOTHEIX JMHHH MpH Mpon3sBocTBe rHOpuHbIX CeMAH, Ceule! 
IMA ANOMHMKTHUHbIX (OPM, MepcneKTHBa 3aKpellJieHHA TeTepo3suca, Mpeodow 
HHe CTepHJibHocTH rHOpufoB u ap. (*,°,> °,2¢,%,1°)), oco6eHHo UYBCTBYeT¢ 
HeOOXOAHMOCTh B YNOpAROYeHHH H OCMBICJIMBaHHH OOWMpHOrO (akTHYeCKO} 
MaTepHa.la, UTO HeEBO3MOXKHO 6e3 YeTKOH KJlaccHpuKallMW WH TepMHHOJIOrHH, 
HOBaHHbIX Ha eHHOM MIpHHune. 

Ja 0603HaveHHA aMOMUKCHCa Y MOKPbITOCeMeHHbIX KaK ABJICHHA OOpa3soR 
HMA CeMAH 6e3 onvoqoTBopeHua TexrosbM (14) BBel TepMHH araMociiepMii 
Hamu Opliv MpeioKenbl anavOrHunHble pyccKHe TepMHHbI — OecnoslocemMeHli 
pa3MHoxeuHe (*) u GecMosJOCeMAHHOCTh, MO3BOJIAIOWHe OTTPaHHYHTb 9TO AB. 
HHe yY MOKPbITOCeMeHHbIX OT AMOMHKCHCa Y HECEMeHHbIX PaCTeHHH U OT BCeX (Po 
BereTaTHBHOFO pa3MHOXKeHHA HM BUBMMapHH. AHaJIM3 THNOB HH CbopM, B KOTOp 
NpOABIAeTCA OecHOJIOCeMAHHOCTb, MpHBOAHT K 3aKJIIOUeHHIO, YTO Kaki 
cbopMa ollpeyedeTcA TpeMA KaTerOPpHAMH MPH3HaKOB: BO-MepBbIX, CTeMeHb 
HM OCOOeHHOCTAMH MopoOuoli 
rHY¥ecKOrO OTJHYNA Mpollec 
yD Oecnosloro o6pa3s0BaHHA 3apd 

nnodombopenue 
SVE [bla OT Mpolkecca ero ops 
aca foo _ Naty Juco 30BaHHA NMOJIOBbIM ITyTeM; Be! 
RS BTOPbIX, CTeMeHbIO HeOOXOL 
/ ve \ | MOCTH H XapakTepoM Bo3jet 
naa (pinboocrime CTBHA KaKHX-JIM60 areHToB, Bi 
3bIBaIOILHX SecnoJIOCeMAHHOCT 
Puce. 1. Tumuyneiit Wu kK pasBATHA 3aposbilua pu no- (iceBqoraMus, Mex aHHyecKe 
JIOBOM Mpolecce: CnopoBasd 3MroTHA (KUpPHbIe cTpenkH) HIM XHMHYeCKOe pasiparxkKenhl 
Fiecduepceaine GHaimn, GOodensmoae MENOUG| OM aE a 
: TOpbl); B-TpeTbHX, CTeMeHb 


ruyeckue (a3bl, XapakTepH3ylOoT ralvoHsHoe cocTos- 
HHe; 3a4epHCHHEIe HanowoBHHy — Aunongqnoe PaclpocTpaneHHA MU YacToT 


cocTosHue MpoOxABJeHHA OecnosJIOCeMAHHE 
CTH B lipefenax Bufa. 
B nacToxtemM CooOileHHu MbI OCTAHOBUMCH TOKO Ha KsaccnuKallHu bo 
OecOJIOCeMAHHOCTH N10 TepBolt H3 yKa3aHHbIX KaTeropHit MpH3HaKoB. 
TunHunbiit Unk O6pasoBaHuaA CeMAH Mp NoOBOM Mpouecce cylaraeTca 
CJl€HYIOULAX OCHOBHBIX MopcoOvosoruyeckux das (puc. 1): cemanouka — apxa 
clopHit — copa (BO3HHKalollad B pesysbTaTe cnoporene3a) — rameToduT + 
raMeTa — 3HroTa (BO3HHKalollad B pe3yJbTaTe ONJOLOTBOpeHUA) — 3apojbii 
cnopopura. QTOT TAMMY WHKI, Kora pasBuTHe 3aposblllla MpOXoLUT yepé 
cnopy HM 3HrOTy, Mbl Ha3bIBaeM CNOpoBoH 3HroTHeH. BecnomoceMAHHOCTb B 
Bcex (popMaxX XapaKTepu3yeTcA BbINaeHHeM W3 THNHYHOTO uKsa OHO wT 
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auerog~um 


Cnopozenes 


ila MoptoOnovloruyueckux (paz. [pocreiimme cayuau, Korga Bbinajaer ona 
WIM ABE CMCXKHDIX (pa3bl, Mbl Ha3bIBaeM 9JIeMeHTaMH GOecrosloceMAHHOCTH, o- 
oexy ie "G TOJIbKO CaM espa yt (bopMbI OecnoJIoceMAHHOCTH, HO TakxKe, 
| eTaHHe Apyr c Apyrom, oOpa3yror Oovlee CJIO2%KHb 
1e (POPMb - 
e€MAHHOCTH. BULAMee a 
pt ene OecnosloceMAHHOCTH ABJIAIOTCA (puc. 1): 
. Antocn — 
ie Cora BbillaleHHe H3 WHKJIa CMOPbl, BCeACTBHE OTCYTCTBUA CIO- 
ore : erarameTout oOpa3yeTcsA HellocpeCTBeHHO H3 HepeyupoBannoli 
pXecnopHasbuOH KJeTKH. 
2. AnoapxecnopHa — Bpllalenve 43 WHKJIa apXxecnopua u cnopp. Mera- 
Soop oOpasyeTcA HemocpescTBeHHO U3 COMaTHYeCKOl TKAHM CeMATOUKH. 
. AMO3HTOTHA — BbIMaeHHe W3 WHKJIa 3HTOTbI, BCJleACTBHe OTCYTCTBUA 
MJONOTBOPeHHA. SaposbIll cnopoputa oOpasyerca HenocpescTBeHHO U3 He- 
MJIOMOTBOPeHHOH TameThl. 
4. AnoraMeTua — BbIMaeHve W3 WHKa raMeTbi H 3HToTEI. SapospII cnopo- 


HT a o6pa3yerca H3 HeOIMJOLOTBOPCHHbIX COMATHYUeCKHX KJIeTOK MeraraMeTo- 
Ta. 


AnocnopooaA 
BUCOIMUA 


ANOUPXECIIOD. a0, 
Ueommu Ar 


Ann pxeclop. aii 
AMELMUZ 


Puc. 2. Kaaccuuxauna opm 6ecnonocemannoctu. O6osHaueHHA Te 

Ke, UTO Ha puc. 1. Kpecruku o6o3HauaioT MophoOuonornueckue a3bl, 

BbINABWIHe H3 WHKa pasBHTHA. SHAYKH, MOJIHOCTbIO 3a4ePHeHHbIe, Xa- 
pakTepH3yloT TpHMIOnHOe cocTOoAHHe 


TepMuubl, IpHHATHIe HAMM [JIA OOO3HAYeHHA 3JIEMCHTOB OecnoJIOCeMAHHOCTH, 
IOCTPOeHbI M0 eMHoMy MpHuluny. KaxkApiit TepMHH COCTOHT M3 MpHCTaBKH allo, 
a KOTOPOl CuleyeT HaMMeHOBaHHe To MopoOuoJorMyecKoH cha3sbl, KoTOpas 
billalaerT U3 IMKsIa OHa HIM BMecTe Co Culekyrollelt 3a Hel caso. YunpuKauns 
‘PMHHOJIOFHH 3aCcTaBJIAeT TOUHee OlNpeeHTb CofepxKaHWe HEKOTOPbIX CTapbiX 
PMHHOB, a OT HEKOTOPBIX H3 HUX COBCeM OTKa3aTbCA. B yacTHOCTH Hy*KAaeTCA 
3 YTOUHeHHH TepMHH afocniopusA. Hamu 3ToT TepMHH MOHMMaeTCA YxKe, 4eM 
YOLINHO, H B TOUHOM 3HaYeHHU, HMeHHO JIA OOO3HAYeHMA CJydaeB, Kora He 
IPOMCXOAMT cMoporeHesa MH pa3sBUTHe MeraraMeToutTa WeT MUHYA CHOpy, Ho 
[3 KleTOK apxecnopux. YnorpeOssemble B 9THX CyYaAX TepMHHbI — MCceBjo- 
OCHOpHA, FeHepaTHBHaA aMocnopHA WAM AMMMOcNOpHA — He BCKPbIBAIOT CYL 
(ocTH ABJIeHuA. Te culy4av, Kora pa3sBuTHe MeraraMeTodutTa WeT MHHYA apxe- 
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cnopHi H copy, O6o3HaualoTcd HaMH TepMHHOM aloapXxecnopua, 4TO Oo/ 
TOUHO OTpaxKaeT ABJIeHHe, YeEM CTapble TePMHHbI — alocnopuA, 9Balocnop 
HIM COMaTHYecKasn allocnopua. Crapble TepMHHbI — MapTeHorene3, aloraMuA 
3aMCHALIOTCA OoJlee TOUHbIMH HM COOTBETCTBYIOLLHMH TIPHHATOMY eHHOMY Tp Hy 
IMITy TeEPMHHaMH: allo3HroTHA, alloraMeTus. 

QeMeHTbl SecnosJIOceMAHHOCTH OOpasy1oT rpymny MepexoHbix PopM Ges 
MOJIOCCMAHHOCTH, a B COOTBETCTBYIOUleEM NapHOM COYeTaHHH — rpylilly OCHOE 
HbIX .(popM GecnosloceMaAHHOCTH. AHaJIM3 B3aHMOOTHOWeHHH Mery CMOpoB 
3HrOTHeH HM pa3sHUHbIMH CtbopMaMH OecnOJIOCeMAHHOCTH MoKa3biBaeT, YTO UH 
HEIb3A KJaCCHPMIMpOBaTb MyTeM JIMHeHHOrO pacnoJIOKeHHA B OMMH HJM HE 
CKOJIbKO MapaJJIeJIbHbIX WIM JMXOTOMMYeCKHX pxoB. PaspaOoTaHHaA Ha 
Kilaccupukaluad (pc. 2), MOSBOJIAIOWaA BKJIOUNTb BCe MepeXOJHble H OCHOBHB 
rpyimbt opm GecovJoceMAHHOCTH, MocTpoeHa B BHfle pellleTKH, OOpasyeMo: 
B3aHMOMepeceKalollMMUCA pAaMu (opM, BbIJeJIeHHbIX lO HaJIMYHIO WJM OTCY1 
CTBHIO OTJ@JIbHbIX JJIEMeCHTOB OecnovIoceMAHHOcTH. HavMeHoBaHHe KaxkKOH Mepe 
XOJHOH H OCHOBHOHM cbopMe OecHOJOCeMAHHOCTH JlaeTCA J[BOHHOe TO Ha3BaHHE 
JBYX B3aMMOMepeceKaloulMXCA PANOB, OMpeeIAIOMINX ee MeCTO B KJIaccupUuKé 
uuu. Kaaccudpukalua uMeeT CJleXyIOWMit BU: | 

I. Ilepexoquble Popmpm: 

1. AnocnopoBasx 3HroTusa. 

2. AnloapxecnopoBas 3HroTHa. | 

O6e tbopMbl XapakTepu3yloTcA BbIMakeHHeM CMoporeHe3a HM COXpaHeHHe? 
onsoxoTBopenua. B pesyvibTaTe BbINaleHHA MeHo3Hca raMeToduT Hu raMmeta Cc 
Nep2KaT HepeAyUHpoBaHHoe AMMJIOMAHOe UMCJIO XPOMOCOM, a IPH OMNJOZOTBC 
peHHu oOpa3yerca TPHMJIOMAHDIH 3apoypllul. 

3. CnopoBax allo3HroTua. 

4, CnopoBad alorameTua. 

OG6e cbopMbI XapakTepH3YIOTCA BbIMaeHveM OMMOAOTBOPeHHA HW COXpaHAK) 
cmoporene3. B pe3yJIbTaTe CNoporeHesa raMeTO*uT Hu ramMeTa CoepKaT raJon) 
HOe€ YHCJIO XPOMOCOM HM Ip OTCYTCTBHH OMJIOAOTBOPpeHuA OOpa3sytoT Tallon! 
HbIM SapO/blIl. 

Il. OchoBuble PopmMuH: 

5. AnocnopoBax ano3HroTus. 

6. AnoapxecnopoBax amo3HroTua. 

7. AnocnopoBas amoramMerua. 

8. AnoapxecnopoBaa aloraMerTua. 

Taoauua 1 


XOxJ10B T'ycradcou (°) MaxeuisBapH (22) MoguuescKkuit (4) 


1. Anocnoposas, — — — 


3HPOTHA 
2, Anoapxecnopo- — == = 
Bad 3HrOTHA 
3. Cnoposan — Pannougubii naprenorenes|Tansonguplt mapreno. 
ano3HroTHs rene3 
4. Cnoposan — Tanovyquaa anoramua TanaowaHas anorametay 
amoraMeTHaA 
5. Anocnoposas Tunsocnopua ++ Tereparupnan anocnopua+-| unonqybit res. | 
3HPOTHA napTeHorene3 JMIMVJICH HIM MapTenore- rene3 
He3 
6. Anoapxecnopo- | Anocnopua + Comatuueckas anocnopHa+ Aun sonanprii anocnop- | 
Bas alosHroTHuA llapTeHorenes JUNJIOVAHEIA MapTeno- HbIM NapTenoreHes 
reHe3 
7. Anocnoposaa Tunsiocnopus + TenepaTupuas anocnopusi-+-| Jtunougnas cnoporen-- 
' alloraMeTua anoraMeTHaA AMMO“ AHaA anoraMua Hav anoraMeTHa 
8. Anoapxecnopo- | Anocnopua + Comatuyeckasnanocnopus-+| JTansongqnasn anocnop- 
,, Baa antorametus anorameTHua AMMNOHIHaA aloramusA Had anorameTua 
9. Anorametoput- | Hynesnapnaa usin | Ansentupnaa aMOpnonna AABeHTHBHAS SMOpHOHHs: 
Has CHopopuTuxn ajIBCHTHBHas WJM ~CHOpOpHTHOe NOYKO- 
SMOpHOHH A BaHHe 
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Bee 3TH (opMbI XapakTepH3ylorca BbINayeHueMm Kak cnoporeHesa, TaK HU 
OMJIoqOTBOpenuA. B pesybTaTe 9STOrO He MpPOHCXOAUT CMeHBI AepHbIX (a3, 4 
MpH AMMNOMAHOM CHopodute oOpasyerca AMNION ANbI saposbul (XOTA OTHOCH- 
|TebHO OJIM3KUX BULOB OH MOXKeT ObITb HM MOJIMMMONAHBIM). 

Ill. Sak aiouutenbuasa bopmMa: 

9. AnoramMeTodputuaa cnopotbuTus. 

» B orauune or Bcex mepeXoJHbIX H OCHOBHBIX (OPM, Y KOTOPbIX BO BCeX cuLy- 
f4aAX B WAKJIe BOCMPOH3BeXeHHA 3apOAbIlla CNOpoduTa coxpansAercA ranJouy- 
pHIH WIM AMMIOMAHbIM TaMeToduT (raMeTo*PHTHad CnopoduTus),— mpu anora- 
MeTOPUTHOK CnopoduTHH 3apodbIL CHOpoduTa BOCNPOH3BOLUTCA HenocpelcTBeH- 
HO H3 COMATHYeCKHX KJIeTOK CeMAMOUKH CNOpoduTa Xe, MAHYA TamMerodur. 

' B ra6a. 1 qaerca conocTaBseHHe HOBbIX TEPMHHOB, NPHHATHIX HaMH MpH 
oOosHayeHHn (bopM alloMuKCHCa, C TepMHHaMH, yNoTpeO/AeMbIMH B MOHOrpadusx 
‘HM PyKOBOACTBax NMocJIeqHUX Jer. 


CapaToscKuit rocyfapcTBeHHbIit yHuBepcuTeT Ilocrynuso 
um. H. [. Uepuprmescxoro 17 XI 41957 
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Jlokuaym Akafemuu nayrk CCCP 
1958. Tom 119, N: 4 


_MOP®O/JOrHA PACTEHH 


B. JI. BATKOBCKHA 


MYTH BOSHHKHOBEHHA SACLHMALMM Y MJIOMOBO-ATOWHbIX 
PACTEHHH 


(ITpedcmaeaexo akademuxom A. JI. Kypcanosoim 21 X 1957) 


Bnepsble JOBOJIbHO NopoOHoe oObACHeHHe chacuMaluam Jan TT. M. )KyKos: 
ckui (1). Ox yKa3aJ1 Ha OFpoMHOe MporpeccuBHoe 3HaveHHe cpaclMallu, ONHCas! 
UX THIIbl, OTMETHJI YaCTOTY HX BOSHHKHOBeHHA Y Pa3JIMYHbIX PacCTeHHH H BbICKa; 
3aJl MHe€HHe, 4TO *acliHallMH ABJIAIOTCA HOBOOOPas0BaHHAMH, Uallle BOSHHKal0> 
IMHMH y Mo3HecnesbIxX opm. BpickaspiBaHHA I]. M. )Kykopckoro, a Takx 
HcCJleqOBaHuA pada Apyrux apropos, no3sBouMH M. T. Koxonosy (”) BCKpbIT 
M€XaHH3M BO3SHHKHOBeHHA HM OnovorHio dbaclHalui. Mexanu3M BOS3HHKHOBeHH St 
cpacuuvauni, mo M. T. KokonosBy, 3akJo¥aeTCA B CJleqyrolllem. B na3yxax 
JIMCTbeB Y PpaCTeHHH 3aKJlaQbIBalOTCA «rla3KH», CoCTOALIHe H3 2—3 noueK, HO 
pa3BUTHe, Kak IpaBHJio, NoJlyyuaeT TOIbKO OfHa (rlaBHas) NouKa, B TO BpeMA Kak} 
OCTaJIbHbIe OOBIMHO OCTAIOTCA CKPbITHIMH HM He Mpopacraror. IIpu yqasennu riaB- 
HOH MOYKH HadHHalOT MpopacTaTb OHA HJIM HECKOJIbKO PaHee CKPbITHIX MOUEK | 
pactOJIOXKeHHbIX OObIYHO BIVIOTHY!O OHA K Apyrow. B cmyyae, ecH 9TH Mocsez-+ 
HHe HawHHalOT PpaCTH OJHOBPeMeHHO, OHH MOFyT CpacTHcb, OOpa30BaB oOJH\ 
BepXylWle4uHy!0 TOUKY pocta, 4TO H MpHBOAHT K caci\HallHn noGera. 

B TedeHHe NATH JleT A 3aHHMaJICA HCCJIeQOBaHHeM CTpOeHHA HM KHSHEHHOLO 
IMMKJIa MOueK Y MIOMOBbIX, ATOHbIX H HEKOTOPbIX APyrHx [peBecHbIx pacTenHii. 
Ora paOoTa MO3BOJIMJIa BCKPbITb elle OJHH NYTb BOSHHKHOBeHHA (bacliMallui. 
B orsnune ot M. T. Kokonopa, © HccJIeqoBasl CTpoeHHe HW X%KH3HeHHbI WHK! 
He CKPBITbIX MOY¥eK, a PIaBHbIX MoOveK ia3Ka. [aBuad WouKa rila3Ka BOS3HHKae? 
Ha pacTylilem moOere B na3yxXe MpHMOpAHabHOrO HCTa U tbopMupyerca B Te- 
yeHHe NepHofla BereTalluH pac- 
TeHHA. Takve TvlaBHble Ma3ylll- 
Hble MOUKH ABJIAIOTCA Mpolyk- 
TOM JleATeIbHOCTH KOHYyCa Ha- 
pacTaHHA BepxylWleyHOH NOUKH 
pactylero noOera. CKpbiTbIe 
*Ke MOUKH Ma3syWIHOro rvia3sKa 
moOera peBecHoro pacTeHHa 
(a60HA), cormacHo M. T. Ko- 
KOHOBY, «OOpa3yloTcA BeCHOli 
M3 BTOPH4YHOH MepHCTeMbI, BO3- 
HUKalollelt Ha MoOere mpupocra 


: Npoworo rofla B BUAe KOJIbila, 
Puc. 1. Tlomepewnpiit u MpoxoubHbi paspesbl raB- pacnovlo%KeHHoro BOKPYF MectTa 
HbIX Wa3yWHbIX MOK YepHOH CMOPORHHI OCeHbIO. 


BropvuHble KOHYCbl HapacTaHusA (OTMeyeHbI TOUKaMH) IPHKPeneHHA K noery OCHO: 

B Ma3yXaX MPHMOPAHaMbHBIX JHCTOUKOB BaHHA Yepelika sMcTa». Wac- 

WMpoBaHHble MoOerH, BO3HHK- 

uve H3 CKPbITbIX NoueK, Kak ykKa3biBaeT M. T. KokonoB, MoOOHb! MOJIOJBIN 
cesniam (?). 

Hain HccJlehoBaHA CTPpOeHMA PlaBHbIM Ma3YIHbIX MOYeK CMOPOAMHI, KPbI- 

*KOBHUKAa, AOJIOHM, PpyuiM M Apyrux pacrenuit noKasaimn (puc. 1), uro B na3yx¢ 
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Ka%KNOrO MPpHMOPpAMaJIbHOrO JIMCTOUKA HaXOMHTCA Tak Ha3bIBaeMbiit BTOPHUHDIii 
(B oTIM4Me OT WeHTpasbHOro — nepBuuHoro) KOHYC HapacTaHHA (Oyropok). 
ITH BTOPHUHbIe KOHYCHI HapaCTaHNA 3aKJaLbiBaloTcd B masyxaxX MpHMopdHavJb- 
HBIX JIMCTOUKOB TlaBHOH NOYKH B MepHo ee BOSHHKHOBeHUA WH CPOpMHpOBaHHA 
KaK MpOAyKT eATebHOCTH IWeHTpaJIbHOrO (MepBuYHOrO) KOHYycCa HapacTaHHs 
MaHHOW MasyiwIHoH MouKH. Takum o6pa30M, BTOpH4Hble KOHYCbI HapacTaHHa 
BOSHUKaI0T IIpHMepHO Ha 8—10 Mec. panbille, YeM KOHYCbI HapacTaHUs CKPbITBIX 
Movek Tiaska. CileqoBaTesbHO, MYTH MX pasBUTHA Nol BIMAHHeEM ycsOBUii cpe- 
Wbl pasMunpl. Ckppitble MOYKH PakTHYeCKH He MosBepralorca JelicrBu1w wHu3- 
KUX TeMIlepaTyp (HIM ecIM MOJBepraiwoTcA, TO OYeHb KPaTKOBPeMeHHO), H Kak 
ye OTMeYaOCb BbILle, U3 HHX BbIpacTalor moOerH, NoloOuble cesullam. Bro- 
PHUHbIe Ke KOHYChbI PaBHOH NaSyWIHOH MOUKH NosBeprawrcesd elicTBHIO HA3KUX 
TemMiepaTyp B TeyeHHe OCeHH, 3HMbI H paHHeli Becubl. IIpopeyenubie HaMu crie- 
IMaJIbHble HCCJeoBaHuA yOeKMaroT HAC, YTO IPH CBOeM BOSHHKHOBeHHU BTOpHy- 
HbIe KOHYCbI CTaXHHHO MovIogEI (*) (06 STOM TOBOpHT Take H HavIMuHe MepHona 
MOKOA y Ma3yuWiHbIx Moyek). IIpoliaa nepHod NMOHWXKeHHIX TeMMepaTyp, BTOPHY- 
Hble KOHYCbI HapaCTaHHA K BeCHe MO BJIMAHHEM TaKOFO CHJIbHOrO MeHTOpa, 
Kak MaTepHHCKoe pacTeHHe, B 3HAYHTebHOH CTeMeHH «BbIPAaBHHBAIOT» CTaHIO 
CBOerO Pa3BHTHA H CTaHOBATCA OJIM3KHMH K OKPY2KalOllHM TKaHAM Jpyrux op- 
Taos pactenua. C stToli TOUKH 3peHHA pa3BMBAIOlMeCA H3 BTOPHYHbIX KOHYCOB 
HapacTaHHa MoOerH y2Ke HeJIb3A PaCCMaTPHBaTb KaK CTaQHHHO MOJIONbIe, H OHH 
AeHCTBHTeIbHO He NOJOOHHI CeaHILaM. 

B cBa3H C TEM, YTO H3 CKPbITLIX NOYeK BbIpacTaloT MOGeruv, NoAOOnbIe ceAH- 
tam, M. T. KokoxosB 4 Ha60Jat HUIb cbaclMalluio pocToBbIx moGeroB. Pac- 
WHalluv %Ke MIOLOBbIxX noGeroB (oOpa3s0BaHHH) H3 TaKHX MOYeK MpOH3OHTH He 
MOXKeT, Tak KaK STOMY He COOTBETCTBYeT HX CTaAHHHOe CocToAHHe. PacwnallHA 
TiJIOJOBbIX MoOeroB MOKeT MPOK30HTH WH MpPOHCXOAUT JHUWb Mp HX pocTe H3 
TulaBHbIX Na3yWHbIX MoveK. Oua ABJIAeTCA Pe3YbTaTOM CpacTaHHA Auddepexr- 
WHpoBaBllerocA B UWBeTKH WeHTPaJIbHOrO KOHYCa HapaCcTaHHA C OJHHM HVJIH 
HECKOJIBKHMH OOKOBbIMH KOHYCaMH, ObICTPO MpOWeWIHMH B pe3syJbTaTe oco6o 
CJIO*KHBIAXCA KOMIJICKCHBIX YCJIOBMH Cpebl CBoe cTawWHHoe pa3sBUTHe, H Mo- 
9TOMY TaK2Ke CMOCOOHEIX AuddepeHWHpoBaTbcA B WBeTKH. 

-  B 1956 r. aBTop HacToxllel cTaTbu HaOsmOJan dactMalluto MIOAOBbIx mo6e- 
TOB y pacTeHHii YepHOH CMOpOAHHHI, pacTyuiMx Ha yuacTKax [lonspHol onbITHOH 
cTaHuHH Bcecoro3Horo MHCTHTYTa pacTeHHeBoscTBa B XuOuHax (MypMmanckas 
o6n.). B KomeKUHH 4YepHOH CMOpOHHbI, pacTyUleH Ha CTaHILHH, HMeeTCA rpynna 
COPTOB 3aMaHo-eBponelickoH ceslekWuu. Y 3THX COPTOB, HaXOMAUMXCA B He- 
CBOHCTBeHHBIX HM YCJIOBHAX, B 3HAYUHMTEJIbHOH CTeMeHH (Ha OAHY TpeTb HW HHOTAa 
Jae Ha MOJOBHHY HX JWMHbI) eKerokuo MosMep3aror rosuynble nobern. Tu- 
Geb BepxXyllleK NoOeroB MPHBOAMT K PoOcTy HOBbIX NoOeroB H3 MasylWIHbIX NO- 
yekK. OTH HOBbIe MOGeri BbIPacTaloT M3 BTOPHYHbIX KOHYCOB HapacTaHHA T1aBHOK 
a3yuWiHoH mouKH. B 3aBHCHMOCTH OT CO“eTaHHA YCJIOBHH BHeLIHeH Cpefbl H Ha- 
‘MHUMA MslacCTH¥YeCKHX BellleCTB Y PaCTeHHA H3 Ma3yWIHOH NOUKH BbIpacTaeT OT 
ofHOrO Jo Tpex u Oosbille Tak Ha3bIBaeMbIX NOGeroB 3amMeulenHA. IIpu ofHoBpe- 
MeHHOM pocte 2TH MoGerH MoryT CpacTaTbCsA, 4TO MbI HM HaGsmOfamH B 1956 r. 
y copTos yepHolt cMoposxuupt JLnuunoKuctHas, Cangepc u Uepnas Kuctb (puc. 2). 

Mactvalu1io0 MoGeroB y JaHHbIX COPTOB Mbl OOBACHAeM CJlelyroluluM. CpeHe- 
cyTouHasd TeMMepatypa BO3Lyxa BO BTOpoH NovioBHHe aprycta 1955 r. B yCOBUAX 
Xu6uu Opiia Ha 2—3° Bplille cpesHeli MHOrosleTHeH. CoueTaHMe Coulee BbICOKOH, 
yeM OObIUHO, TeMMepaTypbl BO3yXa C HaJM4YveM B 9TO Bpema MHHOTO (20— 
16 Hac.) AHA CnocoOcTBOBaJIO Ooslee MpOMOJKUTEMbHOMY PocTy mo6eros, KOTO- 
phi 3akoHunsica JMuIb K | cenTAOPA (CopTa 3amaHO-eBponencKOH CeJeKIMH 
6M2Ke CTOAT K paCTeHHAM KOPOTKOrO JHA HB ycJOBMAX XHOMH CHJIbHO pearu- 
pylOT Ha WWIMHHBI JeHb). 3aTarMBaHHe pocTa NoGeroB MpuBedoO K Oosee NostHe- 
MY BbI3PeBaHHIO Ma3yIUHbIX MOUeK, YTO OTPa3HJIOCb Ha BPeMeHH Hatadia jude: 
peHWMalWH UX KOHYCOB HapacTaHHA: MoceqHAA HaCTYMMJa JMU B KOHILe BTO- 
po ekalbl ceHTAOPA WJM MOUTH Ha MeCAIL M03%Ke, YeM Y KosbcKoro oOpasila 
yepHol cMoposunbl Bap3yra. CpeqHecyTounad TemMepatypa BosAyxXa B MepBou 
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H BTopoH MeKayax ceuTaOpa Opiia Ha 0,8—1,2° Bolte cpeqHeH MHoroJieTHeH 
B TpeTbel »e eKayle ceHTAOpA CpefHecyTouHad TeMlepatypa Bosfyxa Obl 4 
Ha 0,3° HwxxKe cpeqHel MuHoroveTHel. Croumb mo3qHee Havaso Ludppepentualuny 
KOHYCOB HapacTaHHA, Ja elle pH NOHMXKeHHOH TeMMepaType, MpHBeJIO K 3aTA 
THBaHHo 3TOTO Mpollecca Ha MepBoM 93Tale — 9Talle (POPMHPOBaHHA WBeETKOBbIN) 
6yropkos. B To Ke BpeMA NOHMKeHHAaA TeMUepaTypa cCnocoOcTBOBava pasBuTHid 
BTOPHYHbIX KOHYCOB HapacTaHusA, 3aTATMBad MX pocT. OKTAOpbcKHe TemMepash 
TYpbI TakxKe He OarompHATCTBOBaH POcTY BTOPHUYHbIX KOHYCOB HapacTaHHA,e 


Puce. 2. DactMaluA MIOMOBLIX MO6eroB, BLIPOCLUHX y YePHOH CMOPOAHHHI H3 PIaBHbIX Mas yWHbD 
mouek 


Becua 1956 r. 6biuia pannel (c NepBolt JeKaJbl Max, BMeCTO BTOPOH) H TenJO 
(cpeqHecyTOuUHad TeMlepatypa Bo3AyXa B TeYeHHe Ma OblJla NpHMepHO Ha 27 
BbILe CpeHeH MHOFOJleTHeH), YTO CMOCOOCTBOBAaJIO POCTOBbIM TipolleccaM. Par 
HH HW [py2KHbI pocT CKYYeHHBIX (H3-3a KpaHuHe cylaOoro oceHHero pocta) BTO 
PHUHbIX KOHYCOB HapaCTaHHA MpHBeJl K CpacTaHHIO WX C WeHTpaJIbHOH OCbK 
KUCTH (co cu1a6o AuddepeHunpOBaBLUIHMHCA elle B 9TO BPeMA WBeTKaMH). Takoe# 
CpacTaHHe B TOH HH HHOK TouKe H OOyCJIOBMBaNO daciHauNio. BnowHe Bos 
MOXKHO, 4TO IPH 3TOM lla LabHehiaa WuddepeHWualuA He TOJIbKO yxKe uMeB+} 
WWMXCA OCeEHHHX 3a4aTKOB WBeTKOB, HO H BO3HHKaJla HOBaA Audpepenunaulna 
BTOPHUHbIX KOHYCOB HapacTaHHaA. | 

OG6a WyTH BO3HHKHOBeHHA (haclWauWH HariAHO MoKa3bIBaloT, TO, 3Has 
CTpoeHHe Ma3yYWIHbIX MOueK (PlaBHbIX H CKPbITbIX), BPEMA HX oOpasonanna, pe- 
ryJMpyA MpoOAOJMKHTebHOCTh pocTa NoOeroB WH BPeMA HacTyMJIeHHA Anddepex-: 
Hall KOHYCOB HapacTaHHA, UH, HAKOHeL, HCKYCCTBEHHO CO3JaBan onpeyleseH-: 
Hble YCJIOBHA Cpebl H NHTAaHHA Ha TeX HJIM HHbIX 9TaMax pocTa HW pa3sBUTHA No-! 
yueK PaCTe€HHA, MOXKHO BbIsbIBaTh cpactHalluu. Mcxoa us ocoOeHHocTel pocta) 
WM pa3BHTHA MoYveK, MbI Corviacubl c I]. M. )KykoBckumM, 4To 3TOT Mpollecc serge 
HCKYCCTBEHHO BbI3BaTb Y MO3AHecHeJIbIX (OPM pacTeHul. Kpome Toro, HaM Ka-; 
*KerTcd, YTO acuallHH Yale 6yAyT BOSHHKaTb Y PpacTeHHH, MoNaBUIUx B HE 
BIOJIHe CBOHCTBeHHble HM YCJIOBHA Cpefbl (HalpHMep, IPH MpolBurxKenHu B Ooviee 
CeBepHble M0 OTHOMEHHIO K HX OOBIUHOMY apeaJly paloubl). 

Bouiee rutyOokoe HccJleqoBaHHe ocoOeHHOcTeH (OpMHpoBaHHA MoveK y pacte-. 
HHH (B “YaCTHOCTH, Y MJIOLOBO-ATOAHbIX), a TaK2%Ke MOCTaHOBKa CielHaJIbHbIx 
ONbITOB MO HCKYCCTBEHHOMY BbISbIBAHHIO (acliHallMH MOMOryT JIyuLie NOSHAaTb: 
MpHpofly 9STOrO ABJIEHHA HM MCHOJIb30BaTb eFO WIA MOBbILMeHHA YyporxkaliHocTu 
CeJIbCKOXO3AHCTBEHHBIX KYJIbTYP. | 


4 


Ilocrynuato 
31 VII 1957 


UMTHPOBAHHAS JIATEPATYPA 


*T.M.K y koBckK «HH, Kyabtypupe pacrenua vu ux copoquun, M., 1950. *% M.T. K o-: 
KOHOB, Mas. TCXA, No 2 (9) (1955). * B. JI. Butkospcexkui, JAH, 119, 1 (1958). 
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Hoknayp Akajlemun Hayk CCCP 
1958. Tom 119, Ne 4 


PH3HOJOLHA PACTEHHH 
we a a ee 
r. M. JOBPbIHHH 


KOPHH KYKYPY3bIl H HEKOTOPbIE BHOJIOTHYUECK HE 
OCOBEHHOCTH HX 


(Ipedcmasaeno akademuxom A. JI. Kypcanoseim 21 X 1957) 


B nocaequne rofl 3HauuTeJIbHO BOSpoc MHTepec K KopHAM pacrenus. Onna- 
KO CBeACHUA O MOpoOJIOrHH H OMOMOFHH OTAebHbIX KOPHelt HM WesbIX KOPHEBBIX 
CHCTeM ellle ABHO HeOCTAaTOUHbI. 

HccuieqoBaHua KOpHeli MbI MpoBOAMH NpoOaMH NOUBbI, B3ATHIMA Ha Moce- 
BaX B MoJie B pasuble (pasbl BereTalluH pacTeHui. IIpo6p 6pamucb Metannuecku- 
MM WHJIMHApaMu BEICOTOH oT 30 Jo 50 cM 4 AMametpom or 5 Jo 30 cm — B 3aBn- 
CHMOCTH OT BO3pacTa pacTeHHli H ocoOénHocTeH nouBst. IlouBa ormbiBasiach OT 
KopHel pactenult 3% BoHbIM pacCTBOpoM MepeKHcH Booposa. Tlocne oTMBIBKH 
OHH pacTeHHA repOapHsupoBaJHCb, a Apyrve UcHOJb30BaIHCb AA onpeyese- 


| CM 
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Puc. 1. ®opmMupoBaHHe KYKYPY30H 3apo/[piLeBort KOpHeBow CHCTeMbI: @ — riaBHblit 


KOpeHE, 2 — ero 6OKOBbIe KOPHH, 6 —e— 3aPOJIbILIEBbIE TIpuAaTOuHble KOPHH, 3 — HX 
: 60KOBbIe KOPHH, U — Y3JIOBbIe MIpuaTouHnble KOpHH 


HMA BeCa UX HaJ3eMHOH H MosemHOH yacrel. TepOapusupy pacTenie, MbI pac- 
rojlaraeM ero HaJ3eMHY10 4aCTb Ha OeJIOH Oymare, a MloJgeMHy!0 — Ha 4epHOH. 
Kopuu yoOuee paciipaBJIATb Ha JIMCTaxX YepHoH OymarH B ee coe BosbI 
B HH3KHX MVIOCKOMOHHEIX KioBeTax. JIMHY KOpHeH pacTeHHH HakOowJee TOMHO 
MepuTb y TrepOapHblX SK3eMIIIAPOB. 
eee sceucrpas ae aaa ee eons KOPHeBbIX CHCTeM y KYKYPy3bl aren 
13 skcTpa, nocesHHOH 26 V 1956 r. Ha Mose y4eOHO-ONbITHOTO ee a 
rpafcKoro CeJIbCKOXO3AHCTBEHHOFO MHCTHTYTA (r. TlymKun). ce ue 
KyKypy3a — Kak HW KarKpiit 3Jlak — HMeeT pasJIM4Hble KOPHH, oOpasyioull 
BMeCTe 3aDPOJIbILeByIO HM Y3JIOBy!0 KOPHeBbIe CHCTEMPI. alte tice 
Tipu mpopactaHHu ceMeHH MepBbIM TporaeTcaA B pocT 3apofpitiie p 
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IIOK, OOpa3yA riaBHbIl Kopenb (puc. 1), KoTOpbId MO Mepe pocta yruyOaerT- 
CB MOUBY H BeTBHTCA, OOpasyA OoKOBble KOPHH TPex NOPAAKOB. Besiel 3a rlaBHbIM | 


at 


se serene cs tenets Tee esc 


& 
o 


a -\t 


Kies 


~ 


Pue. 2. Uactb 3apofbiuesolt KOPpHeBOH CHCTeMbI KYKYyDpy3bl 
B (pase 12 mucTbeB 


KOPHeM H3 3apo/{blile-- 
BbIX Y3JIOB NOABJIAIOT- 
ca mo ovepeqH TPH — 
IWecTb  3aPpOJ[bILWeBbIX 
MpHaTOunbIxX KOpHeH 
(puc. 1). Dru KOpHH TO- 
*Ke BeTBATCA B TPH 
nopsyKa. B pesyJbTa- 
Te y KykKypy3bl dop- 
MHUpyeTcA 3apo/fplille- 
Ban (mepBHuHad) KOp- 
HeBad CHCTeMa PJlaBHO- 
ro moOera pacTeHHs 
(pew 2): 

Bropwunan (y3,10- 
Bas) KOpHeBanA CHCTeMa 
y KYKYpy3bl CJlaraeTcA 
M3 MpHaTOuHbIX KOp- 
HeH, pa3BHBaloulHxcA 
H3 HH2KHeH YacTH CTeO- | 
JIA B,30HE |MOJ3CMHBIX 
HM HajJ3eMHbIX Y3JIOB Hi 
MexKJOy3JIHH y MOBepx- 
HOCTH MouBbI (pHc. 3), 
a Take H3 CcPopMH- 
POBaBLUHXCA B pe3yJIb- 
TaTe HX mocJielyroule- 
TO BeTBJIGHHA OOKOBBIX 
KopHeH (puc. 4). Ha- 
uHHaA c (da3bl AByXx 
JIMCTbeB Y3JIOBaA KOPp- 
HeBad CHCTeMa* op- 
MHpyeTcax pacTeHHeM 
OJMHOBPpeMeHHO C 3apo- 
JbILUeBOK KO KOHIWAa Be- 
reTallHu. 

Vspecruo, uTo Kop- 
HH 3J1aKOB He OOJlaawor 
CMOCOOHOCTbIO _BTOPHu- 


HO yTOJIWaTbCA. OHako, MO HalHM HaOJIOJeHHAM, MO Mepe YTOJIULEHHA CTOs 
pacTeHHi OHM OOpa3syi0T MpHaTOUHble y3JIOBble KOPHU BO3PacrTarollel TOJMLHHBI. 
B pesyJIbTaTe y3eJ1 KYULeHHA NpHHUMaeT PopMY, MOXO*XKyt!O Ha KOHYC C BeplIHHON, 
oOpallleHHOH BHH3, a KOPHH Ha HeM OOpa3yrorca aApycamu (pue. | u 3). Bidasy 
BTOpOro JHCTa (Yepe3 [Ba HA MOCJIe BCXOJOB) y KYKypy3b! NoABAeTcA 1-H y3s0- 
BOHM IpHaTouHbId KopeHb (pue. 1). K 19 VI (uepes 15 gue mocse BexooB) 
y KyKypy3bl B (pa3e WleCTH JIMCTbeB HavaJIM MOABJATbCA Y3JIOBble KopHH II sapy- 
ca (puc. 3). B da3y qBeHaguatTH sucTbeB (30 VII—na 56 enb mocuie BCXOJOB) 
B NATH Apycax y3Jla KYULeHHA OOpasoBasicaA yxe 31 y30BOH MpHaTouHbiii 
KOpeHb, a K KOHILY BereTauMH KyKypy3bI (npo6p 11 X) ux KomMU4eCTBO BO3- 
pocsio No 45, a y3eJI KYU,eHHA HaCuHTbIBaJ BOCeMb ApycoB (cM. Ta6u. 1 u puc. 4). 

IIpu cpaBuenum xoja topMupoBaHHA 3apolblleBoli H y3/IOBOll KOpHeBbIX 
CHCTeM H JIMHbI HX KOPHeH Y B3POCJIbIX paCTeHHH JOCTATOUHO ACHO BHIABJAeTCA, 
4TO B HepBble (pasbl pocTa H pasBHTHA pacTeHHH OCHOBHY!O POJlb B UX MHTAHHH 
M oOecneyeHHH BOAO UrpatoT 3apospieBble KOpHH (puc. | u 2), a B MocMeLyi0- 
lve (basbl — y3JioBble (puc. 3 4 4), OOulad JIMHa KOTOPBIX B LWecTb pa3 Soviblie 


JWIMHbI 3apofblWleBbIX KOpHeH (Ta6s. 2). 
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Puce. 3. O6pa30BaHHe kyKypy30H y3sla KYULeHHA HW y3JIOBbIX KOpHeH B Teue- 
HHe BereTaluH (y3IOBbIe KOPHH OTpe3aHbl OT y3I0B KYWIeHHA pacTeHnil) 
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Puc. 4. Uactb y3M0BoH KOpHeBOH CHCTeMbI KyKypy3bl B KOHWe BereTalHu (u3 45 KopHel Bceit 
y30Boli CHCTeMbI Ha pHCyHKe TpescTaBleHo AHWb 8 — Mo OAHOMy KOpHIO C KaxkAoro Apyca 
y3ua Kkymenua (/—V//1)) 


B cBA3H C H3J1l02%KeHHBbIM CJleyeT OCTAHOBHTLCA Ha CIOCOOHOCTH CTeONA K) Ky- 
py3HOFO pacTeHHA OOPasOBbIBaTb BOSAYIIHbIe KOPHH BbIllle NOBEPXHOCTH NOYBbI. 
Ilo MHeHHIO HEKOTOPbIX aBTOPOB, TaKHe KOPHH CJly2KaT pacTeHHio MpeHMylile- 
CTBCHHO HJIM HCKJIOUMTEIbHO JA MpHLaHuA BHICOKHM CTeOJAM KYKYPY3bl OoVJIb- 
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Ta6auua 1 


XapakTepucrTuKa y3/la KYWCHHA H Y3JIOBbIX MpHaTOUHbIX KOPHeH KYKYPy3bl 
B KOHUe BereTallHu (BbICOTa pacTeHHii 165 cM) 


Y3n0Bble KOpHU Bokopble KOpHH Tpex NOpALKOB BeTBICHHA 
oe 4HCJIO cpequHi AHa- Briere tea lat SG 
KyIeHHA xopneii |METP y cTe61A | “nHo-cyxoro | YC KopHeli B % K oomlell 
BeMN KOPHA Br BM ywIHHe 
| 
9 14 — — = — — 
8 410 5,30 0,730 — — —_ 
7 7 5), ales) 0,410 1134 17 2,9 
6 6 4,40 0,230 9675 108 ts. 7 
5 i) B20) 0,130 12918 169 24,7 
4 4 2,74 0,062 27934 341 49,3 
3 3 dL ay} 0,042 2670 44 6,3 
2 4 ENO 0,033 980 6 0,8 
4 6 0,70 0,023 720 5 ‘Oend 


IIpumeuanune. 9- spyc o6pasopasca B 3,6 cM Haq noBepxHocTbIo nouBbl. Ero KopHH 
3gamep3uu 24 IX 1956 r., He ycneB yrmyOuTbca BOUBy. 


wel ycToiunBoctn. Mexyy Tem BO3YUIHble KOPHH BbINOJIHAIOT BCe CBOHCTBeEH- 
Hble KOPHAM (byHKWHH. Ha akTHBHy!O CNOCOOHOCTbh BO3YWIHbIX KOpHeH Morsio- 
WlaTb H3 NOUBbI BOAY UH NHTATeJbHbIe BellleCTBa YKa3bIBalOT, HallpHMep, Kop- 
HeBble BOJIOCKH, OOHJIbHO MOKPbIBalOlllde MOBepXHOCTb KOpHA B MouBe. JIo- 
NOJIHHTeJIbHYIO 2%Ke OMopy WIA ycToHuMBocTH cTeOJIAM KYKYpy3bl CO3aloT 
y3JioBble IpHaTouHble KOpHH yxKe c IV apyca dopmupoBanua. . 
Ta6auua 2 


XapakTepHCcTHKa KOpHeH KyKYypy3bl B KOHIe BereTallHH (BbICOTA UHJIHHAPHYeCKHX MOHOJIHTOB 
39 CM, QHaMetp 30 cm) 


Sapoyplilepaa KOpHe- | Ys3I0Baa KOpHeBaA Bcero 
Bax CHCTe€Ma CHCTe€Ma 
QHCJIO AJIHHAa KOP- YHCJIO AJIHHa KOP- UHCJIO AJIHHa KOP- 

ae KOpHeli Heli B M KOpHeli Heli B M KopHel Heli BM 
TaBuplit KOpeHb 4 OF, = — 4 OFZ 
SapoypilleBble MpHaTOUHBIe 

KOPHH 6 4 — -— 6 4 
Y3s0BbIe MpHAaTOUHbIe KOPHH — _ 45 “lel 45 11 
Bokosple KOpHH TlaBHOro, 3a- 

POMDIMEBbIX H Y3JIOBBIX KOp- 

Hel (BCcero) 11204 et 08689 690 69839 802 
B rom uncse 

I nopsqka BeTBJIeHHA 626 19 3659 114 4285 133 

Ih - y » 7658 84 36078 503 43736 584 

WNL » 2920 WP 18952 WB 21872 85 

LATOLO: Senne een mecca 1413 | 08734 | 704 | 69945 | 814 


Oco6eHHOCThIO KYKYPY3bI, B OTHE OT APYIHX 3UaKoB, ABJAeTCA TO, 4TO 
y Hee NMOABJIAIOTCA, KaK I1paBHJIO, JIMINb eAMHHYHbIe OOKOBbIe MOOeru WH OHH 
Wake BOBCe He NMOABJIAIOTCA. B MocweqHeM cylyuae BCe KOPHH 3apo/blllleBoli 
HM Y3JIOBOH KOPHeBbIX CHCTeM OGOeCNe4YHBAaIOT XKU3HEMeATebHOCTh TJIaBHOTO 
no6era. [loromy-To kyKypy3a Cnoco6ua pa3BUBaTb TOJICTHI, BbICOKMU, OONJbHO | 
OOJIMCTBEHHBIM cTeOeIb C NOJHOBeECHbIMH To“aTKaMH. BMecre ¢ TeM CJlefyer | 
HMeTb B BUY, TO pH ruOesH ruaBHoro NoGera eMy Ha CMeHY HHOFJa Tporaercs 
B pocT OoKoBol MoGer. SapofbilieBble HM y3JIOBble KOPHH, OOpas0BaHHble rlaB- 
HbIM 1oOeroM, He OTMHpaloT BMecTe C eFO Ha3eCMHOH YacTbIO, a MpoOOMKaloT 
XKUTb HW (PYHKILMOHHPOBATb HapsAY C Y3JIOBbIMH NPpHAaTOUHbIMH KOPHAMH, MocTe- 
MeHHO (OPMHPYIOWLHMHCA Ha OOKOBIX NoOeraX KYKYPY3bl. 


JlennurpaycKul CeIbCKOXO3AHCTBEHHDIM Tlocrynuvio 


HHCTHTYT 30 VII 1957 
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Hlornaygn Akanemun Hayk CCCP 
1958. Tom 119, Ne 4 


PHSHOJIOIH f PACTEHHH 


JI. H. CEPFEEB u K. A. CEPTEEBA 


OCOBEHHOCTH FOAKYHOrO WHKJIA HW MOPO3OBbIHOCJINBOCTb 
APEBECHbIX PACTEHHH 


(IIpedcmasaeno axademuxom A. JI. Kypcanoeeim 21 X 1957) 


Mopo30BbIHOCJIMBOCTh JepeBbeB MH KYCTAPHUKOB oMpesledAeTca COO! 
MepecTpolikoH OOMeHa BellleCTB BO BCX XKHBbIX TKAHAX pactenuli. Bpema u ray- 
OuHa TOM MepecTpoHKH HaXOJATCA B IpAMOH 3aBHCHMOCTH OT HCTOPHYeCKH CsO- 
YKUBIUeFOCA Ce30HHOFO PHTMa pocta HU PpasBUTHA, CPU3SHOMOrMYyecKOro COCTOAHHA 
XKUBBIX TKaHel H yCJIoBHH cpegp (1%, * 8). 

Hsyyenue QHHaMHKH BOJHOrO pexXHMa, HHTCHCHBHOCTH [bIXaHHA HM pocta 
mo6eroB y pa3JIMYHbIX MJIOMOBLIX Mopof, 1oxHOTO Gepera Kppima (Hukutckuli 
OoTaHHyecKHH Caf) NoKa3aJIO, UTO CYLeCTBYeT B3AHMOCBA3b M@XLY usnosoru- 
4YeCKOH MepHOAHYHOCTbIO HW BbIHOCJIMBOCTbIO PaCTeHHH K pa3JIMUHbIM He6waro- 
IIPHATHBIM (bakTopaM cpegp (*,°). OtHuM H3 XapaKTepHbIX NoKa3aTeJel Soub- 
Wel mpucnocoOseHHOCTH K HeOJIaPOMpHATHBIM KJIMMATHYeCKHM YCJIOBHAM SB- 
JIAeTCA YPOBeHb BOOYepxXuBalolleH CMoCcOOHOCTH JIMCTbeB B TeYeHHe BereTa- 
WHOHHOTO MepHosa: y Oovlee MpHcnocoOJeHHbIX NOpok BosOYepxuBarolax 
CNOCOOHOCTb JIHCTbeB BbIIWe, YEM Y HelpHcmocoOJIeHHbIX. 

YunTbIBaA 9TO, MbI MpeANpHHANH UuccJeqOBaHHA pAa CPUu3sHoJorMyeckux 
TloKa3atesieH Wa 15 nopo H COpTOB MeCTHBIX H HHTPOAYUHPOBaHHbIX [peBec- 
HbIX pacTeHu B BoTanwyecKom cay BawikupcKoro dusuana AH CCCP 
(r.Yda). Meroy uccteoBaHua Opis onucaH B paOotax (® °). B MaHHoli cTaTbe MBI 
IIPHBOJMM 3KCMepHMeHTaJIbHbIM MaTepHaw mo 8 NopojlaM HM CopTaM, pa3vMuaIO- 
ILMMCH MO CTeMeHH MOPOSOBbIHOCJIMBOCTH. 

V3 uuciia Han6oslee MOPO3OBbIHOCJIMBbIX MOPO MbI B3AJIM JIMNY MeJIKOJIMCT- 
Hyt0 (Tilia cordata Mill.), uepemyxy o6pikHoBenuyto (Padus racemosa Gilib.) 
WH fIBa WHTPOAYMMpOBaHHbIX pacTeHun — OapxaT amypcKni (Phellodendron 
amurense Rupr.) u wepemyxy Maaka (Padus Maackii Kom.). 

K uucJry HeEMOPO3OBBbIHOCIMBBIX B YCJIOBHAX DBawikupHu pacTeHuu CJleqyerT 
OTHECTH KYJIbTYPHble COpTa BHUIHH, BHUIHIO CTeNHY!IO HJM KyCTapHHKOBY!0 
(Cerasus fruticosa Pall.), koropaat 3HMyeT Noj| CHeroM, H MUYYpHHCKHH CopT 
aOnoHu CraBpauky. Kak noKa3aJIM Halli HaOJI0eHHA, y 9THX PacTeHHM YacToO 
BLIMep3al0T TeHepaTHBHble MOUKH (BHLIHH) M ToMuHble NoOern (BuIUHA Saxa- 
popckad HM AONOHA CiaBaAHKa). OfHaKO HYKHO MMeTb B BUY, YTO BULIHA CTeM- 
Has Ooslee 3HMOBbIHOCJINBa, UCM KYJIbTYPHaA BUNA, YTO CBA3AHO C OowIee paH- 
HMM BbI3peBaHHeM MoOeroB y BHLWIHH cremHol. HexocraTouHo MOpoO3OBbIHOCJH- 
BHIM ABJIAeTCA M WIMpoKo pacnpoctpaHeHHbIi B Baumkupun copr s6s0HH Bau- 
KHpPCKHH KpacaBell. 

Tlepefiem K W3JI02%KeHHI0 MOJIYYeHHBIX Pe3YJIbTATOB, H3 KOTOPHIX WaCTb Mpey- 
cTaBsleHa B rpadukax (puc. 1). 

JIuna MeakouucTuas (pue. |, /) xapakrepu3yeTca O4eHb KOpOT- 
KUM TlepHowom pocta nmoGeroB, KoToppili B 1956 r. copnas ¢ TpeTbeH lekajou 
maa. Kak u y BCeX OCTaJIbHbIX Mopod, B Mpollecce cTapeHHA JIMCTbeB MPOHCXO- 
IMT CHMKEHHe HX OBOAHEHHOCTH WM HHTeHCHBHOCTH JbiIXaHun. OAHakO BO BTOpOH 
MOMOBMHe BereTallHOHHOrO MepHoda B JHCTbAX JIMMbI HaOOaeTCA NOBbIIMeHHe 
BOJOYAepKUBalolleH CMocoOHOCTH. 
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YepemyxaoOuKuHoBspeuHuaa” (puc. 1,///) xapaxrepusyetca paH- 
HUM HavaJIOM pocTa noGeroB, KOTOPbIi 3aKOHUMJICHA K KOHUY Max. Y 9TOl M0- 
pOAbl emule OTYeTIMBee BbIPAXeHO MOBbHIINeHHe BOJOYAeCpXHBAaIOMeH CMOCOOHO- 
CTH JIMCTbeB BO BTOPOH NMOJIOBUHe BereTaWHOHHOrO Tepvosa. 

BapxataMmMypckui. Poct no6erosp npoucxoqua c cepeqWHbI Max JI 
20 urona. MakcuMyM mpupocta oTMeyeH JIA TpeTbelH leKafbl Mad. KpuBas 
BOJOY ep2xXHBaIOWeH CMOCOOHOCTA HeYKJIOHHO MOJHHMaeTCA BBepX. 
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Puc. 1. @u3gnomornuyueckHe NoKasaTeIH JHMbI MewKONHCTHOH (/), sA6moHH Cua- 

panku (//), vepemyxH oOpIkHoBeHHOH (///) wu BuWHH SaxapoBcKkoH (JV). a— 

cofepxKaHHe Bomb (B IpoweH1ax), 6 — BodoyepxXUBaloulad cMocoOHocTh (cosep- 

*KaHHe BOI Mocse 30 uac. NOACyWHBaHHA), @— HHTCHCHBHOCTb JbIXaHHA (B MHJI- 

wmurpamMax CO, Ha | r cyxoro BeulecTBa tes @ — lIpHpoct mno6eros (B caHTH- 
MeTpax 


Mm Uepemyxa Maaxka. Pocr noOeros mponcxogus c 21 mas no 10 mous 
Han6oylee HHTCHCHBHBIM OH OblI B Mae. KpuBaxd BOJOYepxKuBalollel coco 
HOCTH KOJIeOIeTCA MIPHMePHO B OMHHX H TeX Ke peseax Ha MpOTA*KeHHH Bcere 
BereTalHOHHoro nepHosa. Ilo MOposoBbIHOCJIMBOCTH OHA yCTyMaeT BCeM Mpes{bi- 
AYULHM MopoyaM. 
A6nmoua Cuaapsauka (pue. 1,//).B ycnopuax Bamkupuu stor copi 
nmowBepraetca CHJIbHbIM MOBpexKJeHHAM OT MOPO30B. Pocr moberoB OKa3aJICc 
pacraHyTbiM c 22 Max Jo | aprycra. MakcuMyM npupocta ycTraHoBseH B nepByk 
jekawy WIOHA. XapakTep KPHBOH BOOYepxXHBaIOUeH CMOCOGHOCTH JHCTbe 
COBepINeHHO HHOH, 4YeM Y MOPOSOBBIHOCJIMBbIX Mopox. B uote nabs1oanoci 
peskoe NajleHHe BOJOyepxKuBalolleH CMOCOOHOCTH JIMCTbeB HM TOJIbKO B KOHIL 
BereTaUMOHHOrO Mepvwosa OTMeYeHO HekOTOPOe ee MOBbILIeHHe. 
AOnOHA BamKkupcKkuh KpacaBed. Jrorcopr nO mMopo3soBblHOC- 
_ AMBOCTH TIpeBocxoAuT CilaBaAHKy, HO ycTynaer 4 nopogam nepBoli rpynmpl 
Pocr moOeroB u BesMUMHAa MOGeroB TakHe Ke, Kak y CnapanKu. Ho y 9toro cop+ 
Ta Her TakOrO peskoro TakeHHA KPHBOH BOROYAepxKuUBaIOleH cnocobHOcTH 
JIMCTbeB BO BTOPOH MOJIOBHHE BereTaWMOHHOrO MepvHOsa HW OTMe4eH HeGOOJIbLICH 
MObeM ee B CeHTAOpe. 
Bumua Saxaposcekaa (puc. 1, /V). Pocr no6eros mpoucxogus 
c 22 maa no | wrod. MakcumMyM mpupoctra oTMeyeH B MepBoli WeKayle MIOHa, 
KpHBad BoOdOyJepxKuBatoule CMOCOOHOCTH JIMCTbeB, JOCTHTHYB MaKCHMYM 
B Havasle HIOHA, NOTOM MOKAa3bIBaeT 3HAYHTeIbHOe MH BCe yBeHUMBatomleec 
NOHM2KeHHe (JO KOHIa aBrycra). | 
BumwHa cTtrenuas. Pocr no6eros 3aKkonunsca K 20 MIOHS, T. e. Ha 1C 
AHeH paHbme, YeM y BUWIHH SaxaposcKkol. Kpuspas posloyszepxusatoueli cio; 
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OOHOCTH JIMCTbEB MOKa3bIBaeT elle Goslee pesKoe naseHne BO BTOPOH NOJIOBHHE 
BereTallHOHHOrO nepHosa. 

TakuM o6pa3oM, cyllecTByIOT OTAHUHTeIbHBIe OCOGeHHOCTH TomLHYHOrO 
WK Ja MOPO30BBIHOCJIMBbIX H HEMOPO3OBBIHOCJIMBbIX JPeBeCHbIX pacteHuit. [ep- 
BAA OCOOCHHOCTh 3aKJIOUAeTCA B TOM, YTO Y MOPO3OBbIHOCJIMBBIX nopoy paHbiuie 
HauHHaeTCA HM 3HAYHTeIbHO PaHblile 3aKaHuMBaeTcsA poct moGerosB. Y Hemopos3c- 
BbIHOCJIMBbIX MOpOA pocr moOeroB HayHHaeTCA MO3*Ke UH YACTO 3aTAPHBAeTCA JO 
Hauasia H ake KOHILa HOA. 

Bropas OcOGeHHOCTh MOPO3OBBIHOCHBHIX MOPOk 3aksMIOUaeTCA B TOM, UTO 
B TeyeHHe BereTalHOHHOrO NepHoOsa y HHX HaOMOMaeTCA NOBbILeHHe BOLOYyLep- 
KUBAIOULEH CMOCOOHOCTH JuCTbeEB. Y HEMOPOSOBHIHOCJMBbIX NOPO BOLOYLepxKU- 
BalollaA CMOCOOHOCTh JIMCTbeB BO BTOPOl MOMOBMHeE BereTallMOHHOrO nepnogza 
NOHMKaeTCA. B CaMOM KOHIle BereTalHOHHOTO MepHogwa BOoOyepxKuBaloMaad 
CMOCOOHOCTh JIMCTbeEB Y BCeX MOPOM HeEMHOFO NOBHIMAeTCA, YTO OOBACHHeTCHA 
H3Me€HeHHeEM YCJIOBHH BOOOTaYH. 

Boulee BbicoKad BOLOYAepKUBAaIOULlaA CMOCOOHOCTh JIMCTbeEB MOPO3OBbIHOCIH- 
BbIX PaCTeHHH, B CPaBHCHHH C HeMOPOS3OBbIHOCJIMBBIMM, CBA3aHa C pa3svIMuHeM 
B COJlepxKaHHH THAPOMHIbHbIX KOJJIOHIOB. Y MOPOS3OBbIHOCJIMBbIX TOPO BO 
BTOPOH MOJIOBHHe BereTalMOHHOFO MepHoOJa CBOEBPeMeHHO HU GoOvlee MOMHO Nepe- 
cTpauBaeTcA OOMeH BelleCTB H HaKalJIMBaeTCA OOJIbIIe BeULeCTB, MOBbILMArIOlLUx 
MX MOPOS80BBIHOCJIMBOCTH (°,°). 

TpeTbaA OCOOeHHOCTh MOPO3OBBIHOCJMBEIX MOpo — 3TO 6olee HU3KaA, 4eM 
Y HEMOPOSOBBIHOCJIHBbIX JPeBeCHbIX PaCTeHHH, HHTCHCHBHOCTb JbIXaHHA JIMCTE- 
eB. OTO pasHuHe OCOGEHHO 3HAYHTeJIbHO B MepBOM MOJOBHHeE BereTall\HOHHOrO 
nepHosa. 


MuctutyT Ouosoruu Ilocrynuato 
Bauikupckoro @usuania Akagemun HayK CCCP 11 VII 1257 
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1958. Tom 119, Ni 4 
PH3HOJIOTH § PACTEHHH! 


M. X. UAMJIAXSH u T. B. HEKPACOBA 


BJIAAHHE ®H3HOJIOTHYECKH AKTHBHbIX BEUWLECTB 
HA HIPEOJOJIEHHE MOJISPHOCTH Y UEPEHKOB; JIMMOHA 


(IIpedcmaeaeno axademuxom A. JI. Kypcanoeoim 27 XIT 1957) 


IIpeogouieHve MoIapHocTuH opraHooOpas0BaHHA y YepeHKOB pacTeHHH CTadl 
Govulee JOCTYMHBIM Tocule MPHMeHeHHA TaKHX AKTHBHBIX BellleCTB, Kak rerepoay 
KCHH H &-HadruslyKcycHasd KucoTa. O\HakKO He y BCeX pacTeHHH OKa3aJlOCk 
BO3MOXKHbIM JOCTHTHYTbh MpeOMOJIeHHA MOJIAPHOCTH C MOMOULbIO 3THX Npenapa- 
TOB — B Hallux (1) MpeAbIyuHx OMbirax OblIO MOKa3aHO, YTO MepeBepHYTHI 
YePeHKH JIMMOHA OOPa3yIOT KOPHH Ha MOP@OJIOPHYeCKH BePXHHX, HJM allHKaJb- 
HbIX, KOHWax, a WO6erH Ha MOPWOMOTHYeCKH HHXKHHX, WH Oa3a/IbHbIX, KOH- 
WaX TOJIbKO B TOM CJly¥ae, eCJIH OHH paHee NOrpyxaJHch B CaObIH pacTBOp: 
cMecH reTepoayKCHHa H aCKOPOHHOBOH KHCJIOTHI HIM reTepOaykKCHHa H THAMHHA;, 
OHH TOJIbKO rerepOayKCHH HJIM efO CMeCb C HHKOTHHOBOM KHCJIOTOH MOOOHOr 
We@HCTBHA He OKa3blBaJiH. 

B onbirax, NOcTaBJICHHbIX HaAMH B OpaHxKepee CraHWHH HCKYCCTBeHHOPO KJIK 
mata Mucruryta du3vouiornu pacresulit AH CCCP serom 1957 r., Obiio mpoBe+ 
JeHO JlasIbHeHilee HCIbITaHHe BJIMAHHA PxAa PH3HOJIOTHYeCKH AKTHBHBIX Be- 
UleCTB Ha lIpeomqoseHHe NOJApHOCTH y YepeHKOB Hoporpy3HHCKOorO JIHMOH2. 
B nepBom ombite, nNocTaBsIeHHOM 16 VII, nepeBepHyTble YepeHKH JIHMOHA CBOH- 
MH allHKaJIbHbIMH KOHIaMu Ha 24 yaca MorpyKaJIHCb B PacTBOPbI Cle yIOULH x 
BelllectB: 1) rerepoayKcuHH 0,02%, 2) rerepoayKcuH 0,02% Hu acKopOHHOBas 
Kucsiota 0,2% B cmecH, 3) rerepoayKcHH 0,02% u ackopOnHoBag KucsOTAa 0,2 9» 
MOCJIeqOBaTeJIbHO (rerTepoayKcHH 24 yaca, 3aTeM acKOpOHHOBaA KuCIOTAa 24 ua- 
ca), 4) a-HadruaykcycHaa Kucnota 0,02%, 5) a-HadTHmyKcycHad KUCJIO- 
ta 0,02% Mu ackopOuHoBaa KucmoTa 0,2% B cmecH, 6) TpHio_GeH30iHas 
KucsoTa 0,02%, 7) Tpuox6eH30iHaa KucMOTa 0,02% Hu ackopOHHOBaA KHCVIO- 
Ta 0,2%, B cmecH, 8) rHO6epenmuH A; (rH66epenoBaa Kucnora) 0,01 %, 
9) KOHTpOJIb, Boa. Kpome Toro, HOpMaJIbHO OPHEHTHPOBaHHble YepeHKH CBOMME: 
6a3aJIbHbIMH KOHWAaMH Ha 24 yaca norpyxasucb B 10) 0,01% pacrBop rué6-. 
OepesuHa u 11) B Bony. 

YepeHKu Hapesaucb Cc NopocweBbIxX MOOeroB pacTreHul JHMOHA mpHpocta 
MpOWNOro Tosa HW BeCHbI TeKyWero, WWIHHOH m0 16 cM; Ha KaxKJOM YepeHKe Oc 
TAaBJIAJIMCb NO TPH NOJIOBHHKH JIMCTa — y NepeBepHYTHIX Ha Oa3aJIbHOM HU y HOP: 
MaJIbHO OPHe€HTHPOBaHHbIX Ha alHKaJIbHOM KOHUe. B KaxKOM BapHaHTe OMbita 
Oplo0 B3ATO NO 10 yepenKos. Ilocne o6paGorku B COOTBETCTBYIONINX pacTBopax: 
YePeHKH BbICaKHBAJIMCb B NapHHK BO BJlaKHbIN MecoK, Me H HaxXOAMHCb oO 
KOHUa onbira. [IpH nocraHoBKe oMbiTa TeMiepaTypa B OpaHxepee Obiia 28— 
30° H B TeveHHe MepBHIx 20 WHel He Magala HuxKe 20°: B nmocwleqyroulue IHW Ha- 
OuOLaIMCb HeOOIbIIMe KOeOaHHA TeMMeparyppl. | 

Ha6ioqeHua 3a COCTOAHMEeM YepeHKOB, CleaHHble yepes ABe Hegenu (30 VII),, 
NOKa3aJiH, UTO y MepeBePpHYTHIX YepeHKOB, OOpaOoTaHHbIX CMeCbIO reTepoayKCH-- 
Ha H acKopOuHoBOli KHCJIOTHI, a TAK*Ke OTE bHO B3ATON %-HadTHyKCYCHOH KUC-. 
JOTOH, Ha aMHKaJIbHbIX KOHWaX MOABHJIMCb KOPeUIKH, a y YepeHKOB, O6pa6o-: 
TaHHbIX THOOepeMIMHOM, NOABMMCh MOGern. Ha anuKambHbIX KOHILaX uepeH-! 
KOB, OOpaOoTaHHbIxX CMeCAMH &-HaTHIYKCYCHOH M aCKOPOHHOBOK KUCUIOT, a TaK-- 
*Ke TPHHOAOeH3OHHOH MW acKOPpOHHOBOM KHCAOT, ObIIO OOHapyxKeHO NOTHUBaHHe,, 
MO“eMY B OOOHX BapHaHTax BCe YePeHKU OblIM MOApesavb! B MepBOM cyyuae Hal 
1—5 cM 4 BO BTopom — Ha 1—2 co. | 
__ Tlogpoouerii yuer cocrosHHaA YepeHKoB Obi MponsBeseH 23 VIII, 7. e. uepes 
38 He nocte Hauala onpira (Taba. 1 u puc. 1—3) 
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JlaHuble Ta6. | noKasblBalor, YTO HCMIbITAHHbIe BeleCTBa OKA8AIH PassMUHOe 
WeHicTBHe Ha OOpasoBaHue HM pocT KOpHelt H NOGeroB y yepeHKOB MMOoHa. Eon 
(PH3HOJIOrHYeCKH aKTHB- 
HbIe BellecTBa OpasIHCb 
OTJeIbHO, O6e3 OOaBuIe- 
HHA. ACKOPOHHOBOH KHC- 
JIOTbI, TO y MepeBepHy- 
TbIX YePCHKOB OOPa3z0Ba- 
HHe KOPHeH Ha allKaJib- 
HbIX KOHIWAaX BbI3bIBaJIa 
TOJIbKO -Ha(bTHJlyKcyc- 
Had KHCIOTa: B TedeHHe 
OMHOrO Mecsila Ha alln- 
KaJIbHbIX KOHWaX BCeX Ue- 
PeCHKOB NOABJIAIHCb MHO- 
TOUHCJICHHbIe XOPOLIO 
pasBuTble KOpHH. Terepo- 
ayKCHH, TpHHoOeH30H- 
Had KHCOTa H rHOG6epe- 
JIMH OO6pa30BaHHA KOpHelt 
Ha allHKaJIbHbIX KOHIaxX Puc. |. Bausnue du3svosormueckH aKTHBHBIX BeleCTB Ha O6- 


He BbI3bIBaJIH (pHc. 1), pa3soBaHHe kopHeii y MepeBepHyTbIX YepeHKOB AHMOHa. Amn- 
TerepoaykcuH H TpuHliog- KaIbHble KOHUbI YepeHKOB o6pabaTbIBaIHCb reTepoayKCHHOM 


a 3 (1), a-HabTusykcycHou KucaoTol (4), Tpuio_6eH30iHOH KuC- 
CHSOHHAA KHCJIOTA BbISBI- JoToH (6) H rH66epenmuHom (8). Doto 27 VIII 1957 r. 
BaJIH JIHUIb OOpa3s0BaHHe 


KPYMHbIX KaJIJIIOCOB, a rHOOepesIHH He OKa3bIBaJl HHKAKOTO BJIHMAHWA, He 
OTJIH4aACb B 3TOM OTHOLICHHH OT KOHTpOJA. Bauanue ru6OepediuHa B OTMH- 
uve OT JPyrHX HCIIbITaHHbIX BeULeCTB, a TAKE OT KOHTPOJA CKa3aslOCb Ha 
pocre nmo6eroB — y NOJOBHHbI YepeHKOB, OOpaboTaHHbIx rvOOepeJJIMHOM, Ha 
KaxKJIOM H3 HHX OOPa30BasI0Cb MO OMHOMY JOCTaTOYHO pa3BUTOMYy NOGery. 


Ta6baunna 1 


Buusne @HSHOJIOTHYeCCKH aKTHBHBIX BeLLCCTB Ha o6pas0BanHe KopHelt H mno6eros 
y MepeBepHyTbHIX H HOPMaJIbBHO OPHCHTHPOBaHHbIX YePCHKOB JIHMMOHA 


= Uncn0 YepeHKoOB Ha oun vepenoK 
: 6 
os BeujecTBo coxpaHuB- | c Kan- | c Kop- |c n06e- we hs ee 
2 = WHxcA JIIOCaMH| HAMH TraMu Heo oes serene ieee 
IlepepepHyTble vepeHKH 
1| TerepoayKcuH 10 10 
2| TerepoaykcuH 4 ackopOHHOo- 
Bas KHCJIOTAa 10 _ 10 1 8 if 4 4 
3| TerepoaykcHH, 3aTem ac- 
KOpOHHOBaA KHCJIOTAa 10 6 4 3 7s 6 3 2 
4) a-Habtusykcycuaa  KHC- 
wioTa 10 — i) -- 8 7 — — 
3 | a-HabtusyKkcycuaa u 
aCKOPpOWHOBAS KHCJIOTHI 10 a 8 _- Uf 6 — — 
6| Tpuog6ens0HuaaA KHCIOTAa 10 10 
7 | Tputoq6eH3s0HHas HW acKOp- 
6HHOBAH KHCJIOTbI 10 8 -— 2 — — 1 1 
8| [H66epeiHH 10 ai — Ss) — — 4 5) 
9| Koutpowb, Bofa 10 Me — 4 = — 4 
HopMabuo OpHeHTHPOBAaHHble wepeHnKH 
140 | [u66epe.11HH 10 8 7a 2 = = 2 ) 
41] Koutpovib, Boga Uf — 7 4 5 6 2 ; 


* Kasuocbl ca6o pasBHTPbl. 
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HeckowbKO HHaA KapTHHa NOy4alacb Mp JeHCTBHH BelleCTB B CMeCH C> 
acKopOvHoBoH KuCOTOH. TerepoayKcHH H acKOpOHHOBaA KHCJIOTA BbISBaJIH 
MHTeCHCHBHOe OOpa3s0BaHHe KOPHeH Ha alHKaJIbHbIX KOHIWaX YEPeCHKOB, Kak 9TO 


ObI0 MOKAa3aHO HaMH (') paHee; MeEHbIIHH scpekT NOMYUAJICH MPH MOCMeLOBAaTeb- 


Puc. 2. Bansnne a-HadruyKcycHoli KHCNOTbI H CMecH reTepoayKcHHa Ha OOpas0BaHue 
KOpHeH y MepeBepHYTbIX YePeHKOB JIHMOHA. ANHKaJIbHbIe KOHLI YePeHKOB OOpabaTHIBa- 
JHCb BOMOK (9), a-HadrusyKcycHol KucwoTol (4) u cmecbIo reTepoaykKcHHa HM ackopOu- 
HOBOH KuCHOTH (2). Poto 27 VIII 1957 r. 
HOM BBeJeHHH B alHKaJIbHble KOHIUbI CHavaJla TerTepOayKCHHa H IOTOM acKOpOu- 
HOBOK KucHOTHI. JloOaBseHHe aCKOPOHHOBOH KHCJOTHI K «-HadbTHIyKCYCHOH KHC- 
JIOTe HE YCHJIMJIO ee JleHCTBHA Ha oOpa3o0BaHne kOpHei Ha auuKaJIbHbIX KOHILax. 


Puc. 3. Buuanue ra66epennuna Ha o6pasoBaHue KopHeli y Hop- 
MaJIbHO OPHCHTHPOBaHHbIX YePeCHKOB JIMMOHA. Ba3auibupie KOHILbI 
yepeHKOB OOpabatTbIBatuch Bogolt (//) u ru66epenmnuom (JO). 
®oto 27 VIII 1957 r. 
Cmecb TpHHOqOeH30MHOH M aCKOpOHHOBOM KUCOT OKa3asacb CTOb Ke Mano 
axpPeKTHBHOK B MpeosOJIeHu NOAPHOCTH KOpHeOOpasoBanusA, Kak HU OTLeNMbHO 
B3ATAaA TPHHOMOeHSOHHaA KuCOTa. CpaBHUTeNbHOe jelicrBHe a-HadTHyKCyc- 
HOM KHCJIOTBI WH CMeCH reTepoayKCHHa MH aCKOPOHHOBOM KUCMOTH MpelcraBleHoO 
Ha puc. 2, 
MHTeHCHBHOCTh OOpa30BaHHA KOPHeli Ha aNWKabHbIX KOHWAaX BbIABHIACb 

B OOOMX ClyuaAx B OOOH Mepe: Kak NOKa3bIBalOT JlaHHble Tabu. 1, no uucsty 
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_ KOpHeH Ha OHH YepeHOK HM NO HX AHHE JelicrBHe «-HaPTHyKCYCHOH KHCOTHI 


M CMe€CH reTepoayKCHHa C aCKOPOHHOBON KUCOTON OAMHAKOBO. Ilo AaHHBIM 9TOli 


| Ke TaOJIMIUb! BULHO, YTO AOOaBMeHHe aCKOPONHOBOIi KHCMOTHI HECKOJIbKO CTHMy- 


Jiupyer OOpasoBaHue moGeroB Ha YepeHKax. ; 

Ecum y e€peBEPHYTHIX YePeHKOB oOpaOorka aluKaJIbHbIX KOHILOB pacTBOpoM 
rHOOepedIMHa B TaKOli 2Ke Mepe He BHISbIBAJIa OOpas0BaHHe KaJWIIOCOB KOpHeH 
KaK H y KOHTPOJIbHbIX YePeHKOB, TO Y HOPMaJIbHO OPHeHTHPOBaHHbIX uepeHKOB 
BECbMa OTHETVIMBO BbIABHJIOCb TOPMOSAlee NelicTBHe rHOGeperuHa Ha O6paso- 
BaHWe H pocT KopHel. Bce KOHTPOJbHbIe YepeHKH K KOHILY onbita o6pa30Basu 
Ha Oa3aJIbHbIX KOHIlaX KOPHH; 3a 9TO xe 
BpeMA HH OMH U3 YepeHKoB, O6paoran- Ta6auna 2 
HbIX PaCTBOPOM rHOOepesIHHa, KOPHeli HE Bananne rHOOepesiHHa H TPHHOL6en30H- 
Wal, a OObUIMHCTBO W3 HHX OOpa30BaJIH HOH KHCHOTHI Ha O6pa3oBaHHe KOpHeH y 
TOJIbKO Kasuuocbl. He amu KopHelt uepeH- "OPMaTbHO opHeHTupoBaHHbix yepeHKoB 


KH, OOpa6oraHHbie ru66epemMHOM, 20 ee 
15 XI, T. e. cmycrsa Jane uerbipe Mecalla— , Unceso uepenKon . 
mocyle Hauaula ONbITa (pH. 3). a Aap) 
Tak Kak B MmpoBeweHHOM omnbite Obinu * ‘ane | Seas | op= je 
B3ATbI CPaBHUTeEIbHO BbICOKHe KOHWeHTpa- ~~ _| M2 wreao | Gn 
WMH pacTBopoB rHuO6epemuHa UM TPHHOL- , 
OeH30HHOH KUCJIOTHI, a 9TH BelllecTBa, OCO- : : al : Z é 
OeHHO rHOGOepeIHH, OOaaioT BbICOKOH 3 6 zi 4 5 3 
(U3SHOJOTHYeCKOH AKTHBHOCTHIO, HaMH Obl = 4 
MpoBeseH Bropoi onpir, HayaTHi 2 IX. 6 3* 
Bpasucb Takve 2%Ke YepeHKH JIMMOHA, Kak 3 ° A : # : 
M B TlepBoOM onbite, H Ha 24 uaca norpyxa- 6 ite 6 5 4 


JIMCb B BOJHbIe PaCTBOPHI CIeAyIOMMX Be- —————— 

uecTB: 1) rn66epenuuH 0,0001%, 2)To xe * Kaasmocni caa6o passnthi. 

0,00001 %,3) To xe 0,000001 %, 4) Tpuiion- 

OeH30iHaad KucoTa 0,001 %, 5) To xe 0,0001% u 6) KoHTpoub, Boga. TlonoBu- 
Ha YepeHKOB MOrpyx*Kalacb B PaCTBOPbI BelleCTB aANMKaJIbHbIMK H MOMOBHHA 
YePeHKOB Oa3aJIbHbIMH KOHILaMH, HM B TaKOM Ke MOJO*KeHHH YePeHKN BbICaKUBA- 
JIMCb B MapHHkK BO BJlaxKHbIM Tecok. B KaxKOM BapHaHTe OMbITa ObIIO B3ATO 
mo wecTb yYepeHKoB. Bropod onmbir npoteKas mpu Ooulee HU3KOM TeMNepatype 
(10—20°), uem nepBbli, mMosTOMy OOpa3s0BaHHe KOpHeH MpOXOHJO MeseHHee, 
WM yuer onpita Obl MpousBesen 15 XI. 

Hu B ORHOM Culyyae y NepeBepHYTHIX YeEPeHKOB He HaOMOLAaNOCh OOpaszoBa 
HHA KOPHeM Ha alMKaJIbHbIX KOHIMax. ; 

JlaHuple Ta6u1. 2 WoKa3bIBaloT, UTO rHObepeHH WH TPHHOMOeH30MHAA KUuCIOTA 
3ajlep2KHBaloT OOpa3s0BaHve KOpHeH y yepeHkoB wuMOoHA. Ilo Mepe yMeHbUIeHHsA 
KOHIleHTpalluH pacTBopa 3aepxuBatollee JelicTBHe ruOOepeIMHa Ha OOpaso- 
BaHwe KOpHeH yMeHbllaeTcs. 

IIpupemeHHble 3]ecb 9KCNeCPMMeHTAJIbHbIe JaHHbIe MOSBOAIOT CeaTb BbI- 
BOM, YTO OTAebHO B3ATAA %-HadPTHJyKCYCHaA KUCOTa ABJIAHeETCA COeMHeHMeM, 
BJIMAIOULUM Ha MpeosOsleHve NMOMAPHOCTH OpraHooOpa3s0BaHHA B TaKOM 2Ke CHJIb- 
HOM Mepe, Kak CMeCb reTepOaykKCHHa C aCKOPOHHOBOH KMCJIOTON WIM C THAMHHOM. 

Bmecte C TEM BHIABJIACTCA Ppe3KO Pa3JIHUHaA CTeMeHb BJIMAHHA PU3HOOrH- 
ueCKH AKTHBHBIX BelUleCTB Ha MpeosOJIeHve MOJAPHOCTH Y YepeHKOB JIMMOHA. 
[Ipeofonenue MOApHOCTM OpraHooOpas0BaHHA BbISbIBAIOT %-Ha(pTHJyKCycHaA 
KUCOTAa (B3ATAA OTAeIbHO) HM rerepOayKCHH (TOJbKO B CMeCH C aCKOPOHHOBOK 
KUCJIOTOH); He BbISbIBAIOT TPHHOAOeH30HHaA KUCMOTA (B3ATAA OTe/IbHO H B CMe- 
CH C acKOpOMHOBOH KUCMOTOM) u rH66epenHH. Ilo-BuyquMOMy, CTOJIb pas/H4YHOe 
jlelicTBHe (PH3HOJIOPHYeCKU AKTHBHIX BeeECTB Ha MOAPHOCTh OpraHhooOpa3oBa- 
HHA CBA3@HO C HX pa3JIMUHbIM BJIMAHHEM Ha OOMEH H TMepeXBMXKeHHE BelleCcTB 


B pacTeHHAX. ; 
Viucrutyt du3snonornu pacrenuit um. K. A. Tumupssepa Tloctynuuo 
Akayemun HayK CCCP 27 XII 1957 
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IKCHEPHMEHTAJILHAA MOPPOJOLHA 
A. H. MATBEEBA 


AWHAMHKA FIPOWLECCA PETEHEPAIHH KOCTEM CBOJIA 4UEPETIA 
Y COBAK, BbISBAHHOM METOJOM JECTPYKUHH 


(ITpedcmaeaeno akademuxom K. H. Cxpsabunoim 14 I 1958) 


Y yvemopeka HW B3POCJIBIX MJICEKOMMTAaIOUIHX KOCTH CBOJa Yepela He perene- 
pupytor. BuomoruueckHe MeTOJbI 3aMeleHHA KOCTHBIX JedeKTOB Yepena Heso- 
CTaTOUHO paspaOoTaHbl, NOSTOMY B HaCTOAULee BPEMA B XHPYPFHH MPHMeHAIOTCA — 
rlaBHbIM OOpa30M MeTOLbI aJIJIOMaCTHKH, T. @€. 3aKPbITHA KOCTHBIX JedeKTOB 
1laCTHHKaMH M3 MOJIMMeTHJIMeTakpHJlaTa M pasJIHUHbIX MeTaJVJIoB. Mexyy Tem, 
HaJIM4He WHOPOMHbIX Te JlaleKo He Oe3pa3JIHYHO JIA OKPyXalouwlHxX UX 
XKUBBIX TKaHeli opranu3ma ('). Orcioya BbITeKaeT HeEOOXOAHMOCTh paspaOoTKH 
OMOOrMYeCKHX MeTOJOB KpaHHOMMacTHKH. 

B Halle saOopaTopun B TeyeHHe pa JeT MPOBOAHJIOCb H3y4eHHe 9ZTOTO 
BOMpoca H ObIJIH Mpellox%KeHbl HEKOTOPble HOBbIe OMOJIOFHYeCKHe MeTOAbI 3aMelle- 
HUA KOCTHBIX JecpeKTOB Yepena, OCHOBaHHbIe Ha MpHHWHNax perenepauun (°,’). 
HanOosiee atpPeKTHBHbIM M3 HUX ABJAeTCH MeTOA JeCTPYKUHH, NO3BOJIAIOULH 
Moy4aTb MOMHY!IO perenepallMio THMMYHOH YepemHoOH KocTH B 100% camyuaes. 
Mero, WecCTpyKWHH COCTOUT B 3aMOJIHeEHHH OGJacTH KocTHOrO JlecbekTa Yepena 
yY %KHBOTHBIX M@JIKO H3MeJIbYeHHOH KOCTHOH TKaHbio. 

SanouIHeHHe KOCTHBIX JecbeKTOB MeJIKHMH KOCTHbIMH OOJIOMKaMH, KOCTHBIMH 
CTPY2XKaMH IPHMeHAJOCh IIA CTHMYJIAWMU MpoleccoB BOCCTaHOBJIeHHA Cnocob- 
HbIX K pereHepalluu TpyOuaTbIx KocTeli B 9KCMepHMeHTe HM KsIMHHKe (7,°,°). 
KocTuble OMMJIKH MepecaxKHBaJINCb B NOMKOXHYIO KJleTUaTKY, B MBILIbI, B Me- 
4eHb HM CesleseHKY, MO, HaAKOCTHHLY JIOOHOK OOJIacTH, B JIMCTKH MapHheTaJIbHOH 
OpIOWIMHbI WH B ABYX CulyyaAX B eseKT TeMeHHOM KOCTH Yepetia coOak, OAHAaKO 
CpoK HaOsNOLeHuA Obl HesHauuTebuHBIH — 19 u 32 qua (*). 

[IpuMenenue MeToa WecTpyYKUHH JIA 3aMellleHHA KOCTHDIX JedbeKTOB Yepena 
NOSBOJIAeT BbISBaTb Ipolleccbl perenepaluu KocTeli Yepela, HepereHepupyrloulUx 
IIpH OObINHBIX YCJIOBHAX MoBpexenHaA. OfHako cmocoO perenepallMu Kocrelt 
Mp 9TOM He Obl H8y4eH. BosHuK BONpOc, NpOHCXOAUT JIM perenepalluaA KOCTH 
3a C4eT OTpacTaHHA KpaeB CTapoH KOCTH, CTHMYJIMpoBaHHOM MepecayKeHHbIM 
JeCTPYKTHPOBaHHbIM MaTepHaJIOM; MIpoOHCXOAHT JIM MpeBpallleHve camoro Jle- 
CTPYKTHPOBaHHOrO MatTepHaJla B KOCTb JIM Ke MOA BIMAHHEM TpaHcnaHTHpo- 
BaHHOH KOCTHOM KPOIWIKH COeAMHHTeIbHad TKaHb MpeppalilaeTcA B KOCTHY4. 
Sajlauel HacTosuleH padorbl OblJiIo—HcCeOBaTb 3TH BOMPOCbI H WOKa3aTb CMoco6 
BOSHMKHOBCHHA HOBOOOPaso0BaHHOU KOCTH, H3yuan PUCTOJIOrHYecKHe H3MeHeHHA 
TKaHeH B OOaCTH MecsbeKTa YepeNHbIX KOCTeH Ha Pa3HbIX CTaHAX Mpollecca 
perenepalWH B OlbiTax c JecTpykunel. 

Tloy onbir ObliM B3iTbI 24 coOaku BBOSpacte 2—3 neTH12 MeHAT B BOspa- 
cte Jo | mec. Onepaliuu mpoBpoluiuch B yCOBHAX acelTHKH, MO, Mopdulino- 
a*PupHbIM HapKosoM. Y BspocbIxX CoOak paspesasH KORY UW BUCOUHYIO MBILUILY, 
JIOCKYTbI STHX TKAHeM OTKHAbIBAIH K YXY, HaKOCTHHILY cocKa6uMBaIM UM OO- 


Pue. 1. OOuuit BUA OOnacTH JecpeKTa uepes 7 (a), 15 (6) u 100 (6) qHeit Mocne onepauuu 
Puc. 2. CoequHuTeIbHad TKaHb, 3aN0mHAIOULaA WeeKT KOCTH; BUJHbI OCTaTKH KOCTHOI KPOLUKH. 
7 jHeli Moce onepauuu. Ox. 7, 06. 40x 
Puc. 3. PopMupytoumecs KocTHBIe GalouKu. 7 AHel Nocme onepauuu. Ox. 7, 06. 40% 
Puc. 4. O6nactb KocTHoro jedexta vepes 15 AHeli Noce onepallun; BAHBI KOCTHBIC 6aouKkn, 
HayKocTHuya. Ox. 7, 06. 8x 
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Pue. 3 


JIAH, vr. 119, Ne 4, MatBeeBa 


Puce. 4 


HaxkaJIM MOBEPpXHOCTb MpaBOH TeMeHHOM KocTH. KouOBOpOTOM MM KOCTHBIMH LLHM- 
Wamu Hin ()pesom OOPpMaLIHHb! HaHOCHJH LeeKT B KOCTH pasmepom 20—25 x 30— 
—40 mM. O6.1acTb kocTHoro JecbeKTa ayToMacTHueckH 3anovHAJH MOJLYYe HHBIMH 
NIPH MpoOCBepJIMBaHHH KOCTHbIMH OMHJIKaMH HJM Kpowkamu. J\ia Bplacnenna 
BoNpoca O XapakTepe BJIMAHHA MeCTpyKTHpoBaHHOrO MaTepHawia Ha Mpotecc 
perenHepallH, KpoMe ayTOMacTHKH XXHBOFO MaTepHasla, MpHMeHAJIM Tomorisia- 
CTHKy aBTOKJaBHPOBaHHOH H3Me/bYeHHOH KocTH. Uepenuoi AetbeKT c ayTo- 
HJIM TOMOTPaHCiJaHTaTOM B OOVIbINMHCTBe Cy4YaeB 3aKpbIBaJIM HaKOCTHULel, 
B OTAeJIbHBIX ClyUaAiX HaXKOCTHHIa He COXpansAJach. CBepxy oGvlacTb onepallHu 
3AKPbIBaJIH MbIUIMeH H KOxKeH, Hak laQbIBaJIM WBbI. OnepallHH Ha WleHsATaX mpo- 
BOAHIM No spHpHbIM HapKO30M. YJlaJiAJIH y4acToK npaBoll TeMeHHOli KocTH 
M TBepoH Mo3roBoH oOo/0uKH pasMepom 18 X 25 mm. O6snacTb onepaluu 
3aKPbIBaJIH KoxKeH. PKHBOTHBIX 3a0HBasM Yepes 7, 12, 15, 21, 30, 45, 50, 60, 
90 u 100 quel nocue onepaltuu HM no3syHee — fo 440 aHeli. Matepnan duKcupo- 
BaJIH B %KuAKocTH Ilenkepa usu Tennn u B 10% dopmasmmue, JeKabIMHHpo- 
BaJIM B 5% a30THOK KHCJOTe, 3aHBasH B LesOWAMH-Napadun. Cpesbi oKpalin- 
BaJIM TeMaTOKCHJIHH-303HHOM H To Mausuopn. 

Hssectuo (°), uro y WleHAT B BO3PacTe OLHOFO Mecslla Nocwle yNasleHHA Ky- 
KOB KOCTH Yepella MpoucxXoAuT OvicTpoe H MOsHOe BOCCTAHOBJIeHHe KOCTH, HO 
TOJIbKO B IIPHCyTCTBHH TBepOH MosroBoH OOou0UKH. J]ia Gosee TOUHOLO BBIAC- 
HeEHHA BONpoca O POH NocJieHeH MbI MOCTAaBHJIH CMellHaJIbHble OMbITbI Ha WLCHA- 
Tax B Bo3pacte 21 wu 28 qHel. Bo Bcex 12 cayuaax yepes 12, 21, 45, 50, 90 nHelt 
MocJie oepalHh yaJleHHA KOCTH HM NMOACTHJarollleH ee TBepol MO3roBOl 06o- 
JIOUKH HaOoaslOcb 3aMellleHHe KOCTHOrO JetbeKTa MpornGatollelica pu6posuokt 
MJIGHKOH, KOTOpad CpacTaJlacb C MATKOM HW NayTHHHOH MO3roBbIMH OOOJIOUKaMH. 
— OcHoBHas CepHA OMbITOB OblJIa NOCTaBJIeHa Ha B3POCJIbIX CoOaKax HM CocToAMa 
B ayTOMJacTH¥eCKOM 3anOJIHeHHH OOIacTH AedekTa Yepena *XUBOH JecTpyKTUpo- 
BaHHOH KOCTbIO, KOTOPad HakJlaflbiBaslacb Ha TBepy!O MO3roBy!O OGo0UKy. 
B pe3yJlbTaTe Tako omepalWH pereHepalluA YepeMHOH KOCTH MpOHCXOAHNT B 
100% cayyuaes. Ha mo3qHux cTaquaAx HOBOOOpa3s0BaHHas KOCTb MpescTaBsAeT 
THMMYHDIN Oprah CO BCeMH XapaKTePHbIMH WIA Hero *KeNoOKaMu, TpeOHAMM U 
OyropKaMH, HallexKHO 3all\MUalolMH MO3r, MpekpaCHO BaCKyJIAPH30BaHHbIH UH, 
MO-BUHMOMY, XOPOUIO HHHeEpBUpoBaHHbIH. Cpa3y nocwJie onepalluH oOsacTb 
feeKTa 3alMOJIHeHa KOCTHbIMH KPOUIKaMH, CMeWIaHHbIMH C (POPMeHHbIMH 9Jle- 
M@HTAMH KpOBH HM 9KcCyaToM. KocTHble KPOWIKH MMKPOCKONMYeCKH MpecTaBJA- 
OT COOOH HeOoOJIbUIMe YaCTHIUbI! KocTH. OcTeolMTbl B 9THX UacTHIlaX B_ Te- 
leHHe MepBbIxX (Heli MorMOaioT, H KPOLWIKM COfepxaT MyCTble KOCTHbIe NOJIOCTH. 
IcHOBHOe BelllecTBO WX HauHHaeT KpacuTbesn Oa30cuJbHO HU NMosBepraercx 
yaccacbiBaHuto. B paccacbiIBaHHH YUaCTBYIOT OCTeOKJaCTbl, HO B OCHOBHOM 
Ipollecc Her Mo THNY cbepMeHTHOrO WH3uCa. PaccacbiBanve TecTpyKTHpoBaHHou 
<OCTH IIPOHCXOZUT O4eHb ObIcTpo, oCoOOeHHO TaM, Te HaAkocTHHWa MpucyT- 
‘TBYeT, H B COCAMHUTEbHOM TKAHH, 3alOJIHAIOWeH OOJIaCTb AepeKTa, BHAHBI He- 
SOUIbIIHe CKOMJIeHHA KpolleK, KOTOpble Ha NO3AHUX CTaMAX UCUesaIOT (PHC. 2). 
Wiwako OJMHOUHbIe KPOWKH BCTpeyaioTcA UH yepes 30 Aue Mocwe onepallnu. 
K 7 j\HIO Mocsie onepalluu OOMacTb JeseKTa 3alloOJHAeTCA MOJIOAOM COeAMHUTEJb- 
off TKaHbiIO Cc OOJIbLIMM Coslep»%KaHHeM KJieTOK (puc. | a). Kuerounbie dopmbt 
IpesctaBsenbl PHOpoOsacTaMu, FHCTHOWMTAaMM, MHOKECTBOM SPHTPOUNTOB, JlexKa- 
IHX BHe COCYJOB, HM HeEKOTOPbIM KoJMYeCTBOM JHM@ouwuTOB. Bea 9Ta TKaHb 
IPOHH3aHa MHOFOUHCJIeHHBIMA HOBOOOPasOBaHHbIMH KaliuJJIApaMH. Mopuittpt 
3 HeMocpecTBeHHOM CoceJCTBe C TKaHbiO, 3alloJINAIOUleH OONacTh Jeeta, 
loiBeprarorca pacnaly. Oun KoJIOOBHAHO yTOJIMaoTCA, TepAIOT NolMepednyto 
| Ipoowbuyto ucuepuenHoctTb. Mpiitiewnble BOJIOKHa, NOpy3MBUlHeca B CoeAHHH- 
@JIbHYIO TKaHb, Ha OOJbIIOM MpOTAXeHHH BOCKOBUAHO Mepepoxenbl H paciia- 
alorcd «Ha Kpynuble M MeJKHe vblOKM. B oTMebubIX TOHYAMIUNX 
(bILMCUHbIX BOJIOKOHMaxX HaOsOfaeTCA pa3MHOx*KeHHe sAJlep UH oOpasoBaHve 
lemoueK, COCTOALLMX H3 HeCKOJIbKUX Aep, MpoAOJIbuHaA UCYepYeHHOCTh B TaKHX 
OuIOKOHUax Coxpansetes. Berpeuarorca muoOsacth. Kpast Crapo KocTH pe3sko 
OpbiBalOTCA Y TKaHH, 3anoJHAIOULleH OOIaCTh NOBpexkLeHus. OctTeolHTbl B HHX 
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lorMOator, ocTaioTrca MycTble KOCTHbIe MoJocTH. OfHaKO XapaKTep OCHOBHOrG 
BellleCTBa 3AMeTHO He MeHsAeTCHA. B KOCTHO-MO3POBbIX MOJIOCTAX, OTK PbIBAIOL XC 
B OOJlacTh JecdbeKTa, KOCTHbIM MO3r 3amelllaeTcA COCIHHHTeJIbHOH TKAHbIO, 
KOTOPOM MpoHCXOAUT YyCHJIeHHOe OOpasoBaHHe MOJIOMbIX KOCTHbIX OayloueK, 
3aMbIKalollux 9TH MosocTH. Ha WaHHoH cTaMH MpoCJiexKMBAaIOTCA HadaJIbHbl 
Mpolleccbl O6pasoBaHusl KOCTH: Y KpaeB CTapOM KOCTH, OKOJIO KOCTHBIX Kpolue 
M TBeEPLoli MO3rOBOH OOO/IOUKH MOABJAIOTCA YYaCTKM OCTeOreHHOH TKaHH, Oora- 
Toli KeTOUHBIMH (bopMaMU THMAa ocTeob.JlacToB. Cpeu HUX y?Ke MpOcwiexHBaIOTC 
TOHUALIMIHe KOJI JareHOBble BOJIOKOHILa HW HeOOJIbIIMe YYaCTKH OCHOBHOTO BelleCTB 
Kocru c 1—2 KuJeTKaMH, He MOTepABINMMHM elle NpH3HaKOB ocTeoOJIacToO 
(puc. 3). KocreoOpasonanne coBeptiaetcs Tak2Ke BOK pyT KalWJIAPOB. OcHOBHO 
BeleCTBO KOCTH, Cla6o OKCH*UJIbHOe, OTJaraeTCA BOKPYI KanHJJIAPOB MH NocTe- 
MeHHO YBesMUMBaeTCA B OObeMe. Bo3ule Kpax CTapol KOCTH 3TOT Mpolecc mpo- 
IBUTaeTCA JlaJIbile: OCHOBHOe BelllecTBO HOBOOOpas0BaHHOH KoCTH OoJlee And- 
cbepeHuupoBaHo, Oovslee OKCHPPHJIbHO. 

B jajbuelitiem mpollecc KocreoOpa30BaHHA pacipocTpanAeTcA Ha BCIO 00- 
jlacTb Wedekta, u K 15 AIO Nocwe OMepallHH OHA COCTOHT H3 MOJIOJbIX KOCTHBIX) 
GasloK, M@XKAY KOTOPbIMH HaXOMHTCH pbIXJIad COeMHHTeIbHaA TKAHb C MHOTO) 
YHCJICHHBIMM PaCUIMPeHHbIMH KPOBeCHOCHBIMH Cocyamu (puc. | 6 u 4). B Kpaan 
cTapol KocTH ocTeowuTH norHOaior. Ha kpasx KocTuoro edekTa OTK JabIBaer) 
CA MaCTHHKa MOJIONoH KocTH. OcHOBHOe BeleCTBO MOJIOJOH KOCTHOH MJIaCTHHKH | 
MeHee OKCH(HJIbHO, KOCTb OOHJIbHO BaCKYJIAPH3HPOBaHa, B PaClWHPeHHbIxX ) 
HpaBuJIbHoOu (bopMbl KOCTHbIX MOJIOCTAX HAXOAATCA XMKUBbIE OCTEOIMTH. ITI 
MWaCTHHKH MpofoJKaloTcA B KOCTHble OaJIKH, BbIMOJIHAIONINe BCIO OOJIaCTb e+ 
cbekTa. OHH codep2%KaT MHOFO OCTEOWMTOB HelpaBHJIbHOH COpMbl C OKPYTVJIbIM 
CBeTJIbIMH A/{paMi, COX paHAIOULAX elle IPH3HaKH OCTeOOaCTOB, H MeHbIWe OCHOB- 
HOrO BelllecTBa, KOTOPOe MeHee OKCH@UJIbHO, 4YEM OCHOBHOe BelllecTBO Kpaew 
KOCTHOrO JedekTa HM KOCTHOH wiacTHHKH. K noBepxHocTH Oaslouek MpHuieraroy 
ocreo61acTh. Cpequ MoJIoqOH KOCTHOM TKaHH BCTpedaloTCA pa3BOJIOKHEHHbIe, 
MHOra pacnaBLIvecdA Ha OTJeJIbHbIe PIbIOKM YAaCTKH, Oas0:puIbHO OKPaLleHHBIe, 
pe3KO OTTpaHHueHHble OT OKpy2xKarouleH KoCTHOH TKaHH. Mexyy KOCTHBIMH OaJi- 
KaMH pacmoJlaraeTcaA MoJIoaA pbixXJlad COeAMHUTeJbHaA TKaHb C MHOFOUHCJeH- 
HbIMH KPOBeCHOCHbIMH COCYylaMH, CHJIbHO PaCUIHPpeHHbIMH, HO B OTJ@JIbHbIX yua- 
CTKaX MexKy OaIKaMH pacnoJlaraeTcH TKaHb ocTeoOslacTH¥eckOro BHJa, HP 
HHX Mpolleccb! OOpas0BaHHA KOCTH MpooJKaloTca, Tak 2%Ke KaK HM alMO3HILMOH- 
HbIM pocT MoJIOMOH KocTH. CpelH MbILUIM, JlexKalluxX CBepxXy Hal HalKocTHulen. 
OTJeJIbHbIe MbIMeUHbIe BOJIOKHAa YTPadHBaloT NoMepewHy!O HCYepYeHHOCTh, HC 
OCHOBHadA Macca HX BMOHe *XH3HecTIOCOOHa. 

Ha 30 fenb nocule onepaluH KOHIUbI BOCKOBHAHO NMepeporkeHHbIX MBIT 
MOrpyKeHHble B COCAHHHTeCIbHY!IO TKaHb OOJlacTH JedeKTa, pacnajaiorca He 
SPHTPOUMTONOMOOHbIe TeJIbIa, OTMUAIOMHeCsH KPaCHOBAaTbIM OTTCHKOM (IIPH OK- 
pacKe reMaTOKCHJIMH-303HHOM) H HelpaBuJIbHoH topMol. Basouku MosIOON KocTY 
BBIMOJIHAIOT BCIO OOWaCTb WeeKkTa, MaJlIO YM OTJIM4AaACh OT PaHee ONMCAHHBIX. 
Ha sto craqMH CoXxpaHAIOTCA elle OcTaTKH JecTpyKTHpoOBaHHOl KpOUIKH. 
OKOJIO HHX JOBOJIbHO YaCTO pacnoJaraloTcA OCTeOKJAaCTHI. 

Yepes 60 aHeli nocie onepalluH HOBOOOpas0BaHHad KOCTb 3aNOHAeT BCK 
oOslacTb JetbeKTa, CMbIKaiCb C KpaxHMU ero. STO yxKe He OTIe/IbHbIe KOCTHbIe 6a 
JIOUKH, a IWeJIble KOCTHbIe MWaCTHHbI. OCHOBHOe BeleCTBO HX OKCH*PHJIbHO, KOCT 
HBI€ KJIETKH C APKO OKPallleHHbIMH ALPaMH, KOCTHbIe MOOcTH mpHobperaro 
ynuiouleHHy10 dopmy. B mlacrHHkKax MOUTH HeT PasBOJOKHeHHbIX 6a30(PHJIbHbI 
yuacTKOB, XapaKTepHbIX WIA MpesbiqymeH cragun. Kocruble macruHbl orrpa 
HHYMBAIOT NOMOCTH C (POPMHPYIOULMMCA KOCTHBIM MO3FOM H KPOBeHOCHHIMH CHHY 
CaMH, 3aMOJIHCHHbIMH SPHTPOWMTaMH. OPUTpOWHTH! MexKaT WH BHE CHHYCOB 
TO %K€ OTHOCHTCA HM K TIbIOKaM MeHbIUMX PpasMepoB, HelpaBHJIbHO opMBI, H 
KpaCAIMMCA KaK SPHTPOUHTEI. BeTpeyaiorcs OTe/IbHbIe OCTPOBKU KOCTeOb6pa3c 
BaHHA (BOSHUKAIOT TOHEHbKHe HM HexKHbIe OalOuKH), HO TaKUX YuacTKOB Mavic 
OjHakO CKOMeHHA OCTeO6aCTOB MeX*KAy WiaCTHHaMH KOCTH JOBOMbHO YacTh 
OcraTkoB KocTHO Kpouku yxKe Her. B Kpasx crapoii KOcTH B OCHOBHOM Belllé 
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CTBE PacHOJOKeHbI XapakTePHOFO BHA OCTEOMHTHI, XOTA HHOFa tbopMa ocrTeo- 
WMTOB H3MeHeHa, Apa CMOPULeHBI, a H3peKa BUHbI H MYCTbIe KOCTHbIe MO/IOCTH. 
Yepes 100 queli mocue onepalnu Kpasd KocTHoro HedektTa mocreneHHo nepe- 
XOJAT B HOBOOOPa3OBaHHY!O KOCTD, BbIMOJIHSIONLYIO BCIO OGMacTb jedbekta 
(puc. le). Achy rpaHuly Mex Ly crapoii u HOBOOOpasoBaHHOli KOCTHIO poBectTu 
Heb3a. Mosofas KOCTb COCTOMT H3 MACCHBHbIX KOCTHBIX MWIaCTHH, 3aMbIKaloulux 
KOCTHO-MO3POBbIl€ NOJIOCTH C XKHPOBbIM KOCTHBIM MO3rOM. OcHOBHOe BellecTBO 
KOCTH OKCHQHJIbHO, OCTEOMMTbI THNMYHOTO Bua — BEITAHYTOM (popMEI, ¢ ApKO 
OKPalleHHbIM AXPOM, B YINJIOWLCHHbIX KOCTHBIX MomocTAx. Ocreo6slacTbl Ha m0- 
BePXHOCTH KOCTHBIX MaCTHH BCTpeyaloTca yxKe B eAHHHUHIX Clyuasx. 
IIpupeqenuble JaHHble NOKa3bIBaIOT, UTO UepenHasA KOCTb HOBOOOpasyerca npu 


—ayTonyiacTHyeckoH MepecaqkKe KOCTHBIX KpoOlleK B OGJaCTb KocTHOrO jedeKTa 


yepella H3 OKpyxKalolleH COeIMHHTeIbHOH TKaHH. @DakrT oOpa30Banua KOCTH 
MO BJIMAHHeM KOCTHBIX KpOlleK aHaJOrHueH JINTepaTYPHBIM JaHHBIM MO KyYJIb- 
Type TKaHeli (°,°). BosHukaer BOMpoc, B KAKOM COCTOAHHN JOJKeH HaxO_UTbes 
TpaHCMaHTarT, 4TOObI BbISBaTb Mpollecc KOcTeoOpasoBanua. Y 5 BspocbIx cOb6ak 


-B OOacTb KOCTHOrFO jeekta yepelia NepecaxkUBaJIM KOCTHbI€e KPOWIKH, NpHro- 


; 


} 


| 


| TOBJICHHbIe H3 KOCTeli Yepena APyrux coGak, BbICYWIeHHbIe H MpoaBroKsaBUpo- 
_ BaHHble Mp Temrepatype 120° B Teyenne 2 uac. Co6aku Opi 3a6uTbI uepes 300 


u 440 quel nNocae onepamun. Bo Bcex culyuanx MepecaxKeHHble KOCTHbIe KPOLIKU 
paccocaslucb, HM B OOacTH KOCTHOrO JecdeKTa Yepena OOpa3z0Baacb MATKaA 
@uOposHad Mienka. CieqoBaTebHO, BbICYIIMBaHHe H aBTOKJaBMpOBaHHe MHaK- 
THBUpyer MepecaxKeHHbIit KOCTHbIM MaTepHaJl, JIMlad ero cmoco6HOcTH Nobyx«- 
WaTb OKPYXKalollly!O efO MeCTHYIO COCMHUTeIbHYIO TKaHb K KOCTeOOpasOBaHH. 

OrmeruM, 4TO MpH ayTonsacTHuecKkOl MepecaqKe KOCTHBIX KpollieK pH 
pereHepallMH KOCTH He IIPOMCXOMMT HH CPpacTaHHA NocseqHeH c TBePAOH MO3ro- 
BOH OOOJOUKOH, HH BOCHaueHHA B MATKOH MW NayTHHHOM MO3roBbIX O6O04KAX, 
KOTOpOe MOrJlO Obl MpHBecTH K OOpa30BaHHio cmaeKk. 

Busou. 1. Ayronsacruyeckoe 3amo0smHeHHe KOCTHOrO JecsbekTa uepena 
coOaku JecTpyKTHpOBaHHOH YepenHol KOCTHIO (KOCTHBIMH KPOINKaMH WIM ONM- 
KaMH) NPHBOAMT K pereHepallMM HCTHHHOKM yepenHon KocTu B 100% cayuaes. 
Hoxsoo6pa30BaHHad KOCTb 10 POPMe HM THCTOMOFHYeCKOMY CTPOeHUIO MpecTasB- 
wiser CoOoH THMMUHYIO KOCTb CBOJa Yepena. 

2. IIpouecc pereHepallMu KOCTH coBepllaeTcA NO THMY HOBOOOpas0BaHHA; 
OCHOBHBIM MaTepHaJIOM ABJIACTCA COCIMHUTEIbHAA TKAHb, 3anOJIHAIOULaA OOACTb 
fedektTa uepema B MepBble HH MocJle onepauuv, a PakTOpoM, NoOy2xaroulHM 
COeCIHHUTeEJIBHYIO TKaHb K pereHepallHH KOCTH, ABJIAIOTCA KOCTHBIC KPOLIKH. 


TlepecaxkeHHble KOCTHbI€ KPOLIKH paccacbIBaloTcs. 


| 


3. Ha XO], Mpolecca BJIMAeT WKUBAA U3SMeJIBUCHHAA KOCTHAA TKaHb, B3ATAA 
B CBe*Ke€M COCTOAHHH; ABTOKJIAaBHPOBaHHaA KOCTHAA KPOUIKa Wpollecca perene- 


| pallHM KOCTH He BBISbIBaeT, HM OOACTb ectbeKTa 3aKpbIBaeTCA TOHKON uOposHon 


-TiWICHKOH. 


4, OnncaHHoe sABJIeHHe SKCHeEPHMeHTaJIbHO BbISBaHHOrO pereHepaTHBHOTO 


HOBOOpa3s00BaHHA KOCTH Yepela MpecTaBsIAeT MHTepec KaK IIpHMep HalipaBJeH- 
-HOrO H3MeCHeHHA pereHepallMOHHOM cmoco6HocTH y MieKonuTaolMlNx. Heobxo- 


. 


AUMO IIPOBEPpUTb BO38MOXKHOCTh NMOJYIEHUA UCKYCCTBEHHO BbI3BaHHOH pereHe- 


palluw KOCTH Yepella B KJIHMHHKe YWeJIOBeKa. 


VucrutyTt mMopdoworuu xKUBOTHBIX Tocrynuuio 
um. A. H. Cepepuosa 14 I 1958 
AxajemMun Hayk CCCP 
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IKCHEPHMEHTANLHAA MOP@OJIOTHA 


M. ®. HHKHTEHKO 


O POJIH WEHTPAJIbBHOK HEPBHOHK CHCTEMBI B IIPOLECCE 
PETEHEPALHWH XBOCTA TIOCJIE AYTOTOMHH Y SAUIEPHILLbI 


(IIpedcmaeaexno axademuxkom E. H. Ilaeaoecxum 19 VII 1957) 


Hecmorpa Ha TO, TO aYTOTOMHA XBOCTAa Y ALLEPHIL C MOPCOMOFHYeCKOH CTO- | 
POHbI H3y4eHa JOBOMbHO MOApobuoO (7), HO CHX MOp He BbIABJIGH M€XaHH3M 9TOFO | 
mpollecca HU He YCTaHOBJIeHb!I YCIOBHA, OOeCHeYHBAIONHe OOPaso0BaHHe BTOPHUHOTO 
XBOCTa B3aMeH OTOPOLIeHHOPO. 

Kak H3BeCTHO, MOCcle ayTOTOMHHM Y ALEPH, XBOCT MOUTH MOJIHOCTbIO BOC- 
cTaHaBJIMBaeTCaA, XOTA H He BNOHe THNHUHbIH, BTO BPeMA Kak Mocyle aMMyTallHn 
3TO MpoucXOAuT KpaHHe peKO H K TOMY Xe MPH 9TOM OOPasyIOTCA TOJIbKO 
XBOCTONOMOOHbIe OOpa3s0BaHHA. 

Ilockobky ayTOTOMHA coBepliaeTcaA Ha pe*IeKTOPHOH OCHOBe UH ABIAeTCA 
MmpucnocoG6seHueM K MaCCHBHOH 3allHTe, BbIPAOOTABLIHMCA B XOe IBOVIOIMH, 
OoOubIIOH HHTepec MpelcTaBJIAeT BOMPOC O POH B 9TOM Mpollecce WeHTPaJIbHOH 
HepBHOH CHCTeMBI. 

Jini pelieHua 9TOrO BOTIpoca HaMH OblWIH MpOBeeHbI CJIeYIOUIMe OMBITHI 
Ha B3pocuIbIxX AulepHuax (Lacerta vivipara). 

I cepHa: Y MOMONbITHBIX 2KHBOTHBIX, NOCJIe THMMYHOH AayTOTOMHH CHelMaJib- 
HOW TOHKOH HIVIOH, BBEACHHOH B XBOCTOBOH KaHaJl, pa3spyllallacb HepBHas CH- 
cTeMa OT MecTa OOJIOoMa xBocTa HarsyOuHy 1,5—2 cm, 6e3 NoBpex-eHHA BCeX 
OCTaJIbHbIX TKaHeH XBOCTA. 

II cepua: mocwe THIMYHOH AYTOTOMHH, COBeEPLIHBIWeHCA Ha YpOBHe xBocra, 
CXOMHOM C YPOBHeM Y XKMBOTHbIX B | CepHH ONbITOB, HepBHasd CHCTeMa He NosBep- 
rallacb pa3pyLIeHHto. 

II] cepua: nmosonbirHbIM 2KMBOTHDIM MpOHSBOAMIacb aMMyTallwA xBocta Ha 
YpOBHe, COOTBETCTBYIOWLEM JIMHHH OOsIOMa pH ayToTomun (cepuu I, II). Hocne 
3Toro HepBHad CuCTeMa Y HUX Paspylllalacb Ha Takylo *Ke TilyOuHy oT Kpaa 
oTpe3a, KaK M Y XKHMBOTHBIX I[ cepHu. 

IV cepHa: MOMOMbITHbIe *KMBOTHbIE NOABepralvCb ONepalHu, aHasornuHol 
TakoBoi B III cepHu, HO HepBHasd CHcTeMa COXpaHsAJach 6e3 NoBpexsenuit. 

OnepupoBaHHble *XHBOTHbI€ HaXxOJMJIMcb MO HadOsOeHHeM B TedeHHe 
2 mec. Jia rucroslIorHyeckHX UcceMOBaHUH yepes 7, 14, 25 uw 40 nHelt MpOu3BO]H- 
JlaCb (PUKCAaLMA ONepHpoBaHHOro yyacrKa xBocta. IlomyuenHble cpesbl (TOMMMHOM 
8—10 u) okpamuBasucbh rematroKcuauHoM no Beitrepry u Teitqenraiiny, a uactp 
M3 HAX — KapMHHOM. 

[IpwKusHeHHble HaOMIOMeHUA, a TAaKKe H3yUeHHe PHCTOMOPMYeCKUX NMpenapa- 
TOB MO BCeM 4YeTbIPeM C€PHAM OOHAPyXKUNIH 3HAUHTebHbIe pasMuNA B XOIe 
pereHepalHOHHBIX MpOleccoB y OMepHPOBaHHBIX %XMBOTHBIX C COXPaHeHHOH UH 
Pa3PyWIeHHOH HepBHOM CHCTeMOH. 

Tloce TunuuHolt ayTOTOMHM IpH CcoxpaHeHuM HepBHo cucremp (II cepusa) 
SNMTeIMM 3aKpbIBal paHeBYIO TOBePpXHOCTb B TeyeHHe 1,5—2 pHel. Ecau xKe 
fepBHad cucTema Oblia paspyuiena (I cepa), SMMTeMM3allMA PaHbl NpONCXOMNIA 
MeWIeHHO HM pacTarMBaslach Ha 5—7 jue. Tako xe pa3pbIB BO BpeMeHH 
3apacraHuA paHbl HaOmOJasicA M MexkLy 2uBoTHDIMM IV cepuu (ammyTalus) 
H Ill cepuu (amnyraiuua c mociemqyiouuM paspywenvem HePBHOH CHCTeMBI). 
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O6pasoBanue pereHepallHOHHOH GnacTembl y »HBOTHEIX II cepuu (THnHuHaA 
ay TOTOMH A’) Mpoucxoguso Ha 5—7 nenb. Mayenne rucromoruyueckux cpe3oB 
\lACTEMbI Ha 7 eHb OOHAPYy2XKHNO, YTO NOM SNHTeHeM, 3aKPbIBLIMM pany, Hakall- 
IMBaJIMCb PbIXJIble MC3CHXHMONOMOOHBIe KJIETKH, a Tak2Ke MACCbI GeccTpyKTyp- 
JOTO >%KHBOrO BelllecTBa. 

K KOHUY 2-H HejeM y *MBOTHHIX II cepHu BOsHUKaJ BHOMHe CchopMupoBaH- 
AbIM, 3aMETHO BbICTYMaIOWHH Ha KyJIbTe pereHepallHOHHBIM Gyropox. 

Pucrouormyeckoe u3y4eHHe OOHAPyKHJ0, YTO B 9TOM OyropKe cbopmupyerca 
43 Me€3CHXHMHBIX KJIeETOK OCHOBa HOBOrO MO3BOHKa. 

IIpu sTOM Ha HeKOTOpbIX Npemapatax (nocie oKpacku no Belirepry) 6pitH 
DOHAPYXKeHbI OTJebHbIe HePBHbIe BOJIOKHa, HAyulMe OT KOHeUHOrO oTseua 
iePpBHOM CHCTeMbI H MpOHH3bIBaIolllHe Kak 
>KOMJICHHA HeuppepeHUHPOBaHHbIX KJIe- 
‘OK, TaK H O¥arH (OPMHPOBaHHA HOBOTO 
xpalla H HOBOH MyckKyviaTypbl (puc. 1). 

3a TakOH »Ke MepHoy BpeMeHH y >2KH- 
30THbIX C AMITYTHPOBaHHbIM XBOocTOM (IV 
SepHA) OblvIo OTMeYeHO TOJbKO yTOUIIILe- 
iMe SMHTeIHA Ha PaHeBOH MOBepXHOCTH, 
i Y XKHBOTHBIX C ,eHePBHPOBaHHOH KYJIb- 
rex (I, III cepuu) mponcxoquso s«AMUIb 
YKOHYATeIbHOe 3apacTaHHe PpaHbl. 

_ Y «KusotHprx Iu II] cepui snnremnit 
yTOMMLaIcA, KeETKH ero TepssM cTpyKTyp- Puc. |. [pogombusiii paspes uepes_pere- 
4ocTb. OrBepcTve CNHHHOMO3roBOrO KaHa- ce ea ne BOR SE Ge 2) OU Ce 
1a J1M60 OCTaBaJIOCb NlyCTbIM, J1H60 3apa- eats MO3BOHKa Seonee HEpBHBbIe BOWO- 
‘TaslO Me3CHXHMHbIMH KJleTKaMH. PereHe- KOHIa, HAyuiMe OT KOHeYHOrO oTeua 
)alluOHHOrO Oyropka Ha JleHepBUpPOBaH- HepBHOH CHCTeMbI HM MpOHH3pIBaroUHe 
10M OCTaTKe XBOCTa He BO3HHKaJlo, H pa- CKOlwenua HequdepenunpoBanHBix Kie- 

S TOK HW oY¥arH dopMupoBaHHA HOBOoro 
1eBad MOBEPXHOCTh BbIPMALeNa MIOCKOH. xysma un Hopol myckyaatypy (II 

Y %KHBOTHBIX, KOTOPbIM Oblia TpoH3- Cepus OMbiTOB) 
3efleHa aMITyTallMA XBOCTa, HO HepBHaa 
MCTeMa KOTOPHIX pa3spyleHa He Oblia (IV cepua), pereHepallMOHHble Mpomecchl 
WIM IlyTeM, CXOJHbIM C TEM, KOTOPHIM HaOOaca y *UBOTHEIX I] cepuu (TH- 
IMuHadA AYTOTOMUA). OfHaKO CKOMJICHHA Me€3CHXMMONOJOOHDIX KJIeTOK HM HeKJIe- 
‘OUHBIX Macc ObIIM He3HaUHTeJIbHbIMH. 

Ilocne 25 WHeH mpuH THNMYHOK ayToTromun (II cepua) OOpa3s0BbiBaJIMCb OTUeT- 
[MBO C/POpMHPOBaHHble HOBbIe XPALWLeBble MOSBOHKH OT OHOrO JO Tpex WTyK 
7 Pa3HbIX MOMOMbITHbIX X%MBOTHHIX. Ha mocrpoeHve 9THX MO3BOHKOB, a TakxKe 
saKaKY HOBOM MyCKyJlaTYpbl, JleKallleH MexK]y HOBbIMM NO3BOHKaMH MH KOxKeH, 
loTpeOIAJICA MaTepHadl pereHepalMOHHOH OulacremMbl. OjHako kJleTKOOOpa- 
;OBaHHe B pereHepallMOHHOM OulacTeMe TakxKe LWIO BeCbMa YCHJICHHO, H Ha JHC- 
‘4JIbHOM .KOHIL€ KYJIbTH B MOMIMMTeMMaIbHOH uacTH OacTeMbl HaOwJOMaOCb 
jOIbIUOe CKOMMeHHe HeluddepeHUHpOBaHHbIX KJieTOK. B MeHbuweH cTeneHH 
TOT Mpollecc Obl BbIparKeH B IV cepuu u NouTH orcyTcTBoBaw B I u II] cepuax. 

Heo6xoumo ormerntb, 4TO pu THNMUHON aytotomun (II cepa) TKaHH BHOBb 
\Opasyrlolllerocd XBOCTA MPOHH3bIBaIOTCA XOPOLWIO 3aMeETHBIMH HePBHbIMH BO- 
[OKHaMHW. OTH BOJOKHA BeTBATCA MU, MO-BUHMOMY, OTpacTaloT OT OCeBOTO 
TBOJaA HePpBHOM CHCTeMbI, KOTOPbIM CaM pereHepupyeT HU BCJefcTBMe 9TOTO 
IpopactaeT uepes BHOBb OOPa3sO0BaBLIHeCA MOVO[bIe XPALLEBbIe MO3BOHKH. 

IIpu Tex xe ycnoBMAX OOpa6oTKH MOJOOHbIe BOMOKHA He OblJIH HaHeHbl B 
CTAJIBHbIX CePHAX OLIbITOB. 

B xofe pereHepalluu, Hacrymatoulelt mocie ayroromun, K 40 AHIO Mpouc- 
‘OMT OTpacraHve HOBOrO, BOCCTAHOBMBIWerocaA XBOCTa, HaCUNTHIBAaIOLlero 
leCKOJIbKO MO3BOHKOB. KaxkKbiii HOBbIM MO3BOHOK (POpMUpyeTcA CXOJHBIM o6pa- 
OM: CHauala BOSHHKaeT CKYYHBaHHe MC3CHXHMHBIX KJI€TOK B NOAITMTeMaJIbBHOU 
acTH O/laCcTeMbl, 3aTeM B IWeCHTPe CKOMJICHHA BOSHHKAIOT Oar OXPsAILeBAaHHA 
, HakOHell, OOpasyerca HOBLIH MO3BOHOK. Hoppie MO3BOHKH MO pa3sMepaM He- 
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CKOJIbKO MeHbIIe COOTBETCTBYIOUJMX NMO3BOHKOB B HeOIMePHPOBAaHHOM XBOCT 
OHH KOpOYe HM CJlara‘ollul UX PA BbIrIALUT Oosee PbIXJIbIM. 

Hosa mMyckysarypa uMeeT MHoro BKJOUCHHHA COeIMHHTeNbHOM TKAaHH 
BOJIOKHa B Hell peKH, H HeEKOTOPble H3 HHX HeEOPHeCHTHPOBAaHHl. | 

Y xuporuprx I un II] cepa, y KOTOpHIX MpOH3BOANOCb paspylieHve HepBHO} 
CHCTeMbI B KyJIbTe, axe K 40 JHIO ONbITa OOpas0BaHHA HOBbIX MO3BOHKOB Hi 
mpoucxogzur. B OobuIMHcTBe CulyyaeB y STHX XKUMBOTHBIX 6macTeMa OTCYTCTB 
Bala HW SMMTeMH Ha paHeBOi MOBepXHOCTH HMeJI BUA MOTHOM HeKJIeTOUHO) 
oporopeBilieH MmlacTHHKH. 

CnuHHOMO3roOBOH KaHaJl B AMCTaJIbHOM uacTH Obl HOO 3aKPbIT XPALLEBbIMI} 
3ICMeCHTaMH, JIMOO BbIPIATe/ CHJIbHO JespopMupoBaHHbIM. Sayacry1o HaOsIOn 
JlOCb paspylleHve M paca WucTaibHoro MO3BOHKa, Yepes KOTOPbIM Mpoules 
pa3pe3 mpu amnyTalluu xBocta. BowOKHa HepBHOFO CTBOJIa B 9THX'‘CyaAX Hi 
JOCTHrasM JMCTaJIbHOH YaCTH KYJIbTH. 


MM 
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Puc. 2. Pocr AJIMHbI pereHepaTOB B Pa3/IHYHbIX Ce- 
puAX OMbITOBR (cpequHe mo 5 9k3eMIIApaM) 


Y uacTH %KHMBOTHBIX, C COXpaHeHHOM Nocsie aMNyTalWHH XBOCTa HEPBHOH Che 
remou (IV cepua), nocae 40 qHel HaOm0Jalacb YaCTHUHaA pereHepalluA XBOCT? 
TlomoxKuTesbHbie pes yMbTAaTb! ObIIN MOMyUeHb! y 22 % onepHpOBaHHbIX X%KHBOTHB!® 
OyHako pereHeparTbi Obl HeELOpa3BHTbI, HOBbIe MO3BOHKH HMevIn BU OeccbopmMer 
HbIX CKOMJICHHH XpsAa, MbIINeUHbIe BOJIOKHa B pereHepHpoBaBleH UYacTH HI 
oOpa3oBbiBawiHw my4ykos. B pereHepate BCTPpeyaJIHCb TakKxKe BeETBJICHHA HEPBHbi} 
BOJIOKOH. Y OCTaJIbHBIX 2XHBOTHBIX 9TOM cepun (78%) pereHepallMoHHaA G6ua 
TeMa, XOTHA V 3aKlabIBasacb, HO B JlaJIbHeHUIeM He pasBUBaJaCcb, MH Kpalt oTpe3s 
OCTaBaJICA TJIOCKHM, MOKPbITbIM OPOFOBeBIIHMM IMMTeIMeM. 

Pe3yIbTaTbl MpOMeaHHbIX OMbITOB NWOKAa3bIBaIOT, UTO pereHepall\HOHHbi 
Mpoleccbl NOce ayTOTOMHM M aMMyTallHH Mp COXpaHeHun WIM pa 
HepBHOM CHCTeMbI MpoTeKatoT passH4uHo (piers) 

AHaJIM3 IPH 9THX pasMYHH NOsBOJAeT HaM GOuIM2Ke NOMOWTH K NOSHaHUI 
Me€XaHH3Ma ayTOTOMHH — Mpoltecca, vMetoulero riyOoky1o OvosormuecKy1o 2 
IIPHCNOCOOUTEMbHYIO OCHOBY. 


UepHosuuKkuil Tloctynuso 
rocyapCTBeHHbIli yHUBepCHTeT 22 VI 1957 


IMTHPOBAHHAS JIMTEPATYPA 
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IBOJIOUHOHHAM MOP@OJIOLH A 


B. WH. CTPEJIKOBCKHA 


OHTOPEHE3 ONEPKYJIAPHOFO CKEJIETA ACIPENSERIDAE 
WH EPO ®HJIOTEHETHYECKOE 3HAYUEHHE 


(I1pedcmaeaeno akademuxom H. H. II maavzaysenom 9 I 1957) 


OHO H3 XapakTepHbIX OcOOeHHOCTeH CKeseTa *KaGepHOM KPBIIIKH OCeTpoO- 
3bIX PbIO ABJIAETCA Mayloe UHCMO BXOAAUIMX B ero cocTaB OKOocTeHeHHH. JIA 
ICETPOBHIX YKAa3bIBaeTCA HaIH4He OAHOK OOOH ONepKyAPHOM KOCTH, KOTO- 
yyro JI. C. Bepr (*,”), Beteq 3a K. Tarapko (°), cuutaer 3a suboperculum. Oper- 
culum, interoperculum u radii branchiostegii, no ux MHeHMIO, OTCYTCTBYIOT. 
Praeoperculum, mo MHeHHio A. H. Cespepitopa (+), H3Ha¥abHO oTcyTcTByer, 
io JI. C. Bepr cunraet, uro mpeXku oceTpoBbIx O6Naqasu 3TOL KOCTbIO, KOTOpaS, 
YHAKO, PeyWupoBallacb B Mpollecce *uOreHHu, HM y COBPeMeHHbIX (opm 
IpelcTaBleHa ee PyIMMeCHTOM B BHJe pAa KOCTOUEK, COMYTCTBYIOULAX Mpeonep- 
<yJspHomy KaHaJly CHCTeMbI OOKOBOH JIMHHH. 

Takum o6pa3oM, O CocTaBe KOCTHbIX 9JICMCHTOB %KaOepHOH KPbILUKH OCeTpo- 
sbIX EHHOFO MHEHHA He CylllecTBYeT. ITO, HECOMHEHHO, CTOHT B CBA3H C pa3JIH- 
MAMH BO B3riAaX Ha MpouCxXo*KeHve 3TUX pbIO. 

H3BecTHo, 4TO MO BOMpocy MponcXox*KMeHHA OCeTPOBbIX CYILeCTBYIOT [Be 
<OHWelunH. Ona U3 HHUX HCXOAHT H3 MepBHYHOM MPHMUTHBHOCTH CTPpoeHHA 
{1X CKeJleTa, CUHTaA OCeTPOBbIX ApeBHel, IPHMHTHBHOK rpynnol ppd. J[pyraa, 
jaoOoporT, yTBepKaeT, YTO OCeTPOBble ABJIAIOTCA MOTOMKaMHU Palaeoniscidae, 
/TPpaTHBIUMMH MHOrHe YePTbI CTPOCHHA CBOHX TpeAKoOB, lipeTepiesu Merenepa- 
IMO H YUpOuleHve CKesleTa HM BTOPHUHO MepelllH K MPpHMHTHBHOMY COCTOAHHIO. 

Jina BbIACHeHHA MpHpoAbl oOMepKYJAPHbIX OKOCTeHeEHHM 9THX PbIO MHOIO 
AZy4eHO HX Pa3sBUTHe B OHTOFeHese. OObEKTOM UCCJIeOBaHHA MOCJYKUIA MaJib- 
<M HM B3poOCJIble 3K3eMIIAPbI KypHucKoro ocetpa Acipenser giildenstadti. Bnpesb 
O BHIACHeEHHA MIpHpobl KaKoro OKOCTeHCHHA, OHH B Mpollecce H3JO%*KeHHA 

Syyt o603Ha¥aTbCA NOPAAKOBbIMH HOMepaMH, HadHHaA C BepXHero, Aopcaiib- 
HOro 3JIeMeHTa, MO HallpaBJIeHHIO K HH2KHEMY, BEHTPaJIbHOMY. 
- Saksayika MepBbIX ONepKYJIAPHbIX OKOCTeHeHHM HayHHaeTcA Tora, Kora 
y2Ke MOJIHOCTbIO (PYHKIMOHUPYeT Bech %KaGepupiit annapatr. Ilo Moum HaOsmoje- 
d4MAM, Y OCeTPa B KaGepHOH KpbIllKe 3ak abIBalOTCA BCero YeTbIPe OKOCTeEHEHHA, 
apHuemM 3akJlaKa Ux UpoucxoyuT monapxo. Ilepppmu sak alpiBarworTcsA [Be Bepx- 
4MX KocToUKH (pyc. 1). Ileppaa, camMad BepXHAA KOCTb 3HAYHTEJIbHO MpeBbl- 
HaeT 10 pa3Mepy BTOpyt0, HM KelexKallylo, H MpelcTaBsAeT COOK WMpoKyto 
IMaCTHHKY HelpaBHJIbHOH TpeyroJbHOH (popMbl, C KJIOBOBHAHbIMH OTPOCTKOM. 
Bropad KOCTb 3HaYHTeJIbHO MeHbIlle MepBOH, HMeeT YeTbIPexyro/ibHy!o Popmy, 
2BoeH MJIHHHOH OCbiIO HallpaBleHa BeHTpaJIbHO. 

Ha caefyroulem atane (puc. 1) NoaBsatoTcH [Be HWXKHUX KOCTONKH — 
rpeTbsa u ueTBeptas. IloclequHe BecbMa CXOJHbI 0 PopMe; Oe YeTbIPeXyTOJIbHOH 
popMbI, c 3a4aTOUHbIMH 3yYOuuKaMM M0 3aHeMy Kpalo, HO y?Ke OPHCHTHPOBAHbl 
WIHMHHOM OCbIO B PoOcTpO-KayAaJbHOM HalpaBuennu. Ha sToH cTaun NepBbli 
yICMCHT HeCKOJIbKO BHJou3MeHsetca. Ha 3aytneM ero Kpae MoABJAeTCA 3yOua- 
fOCTb, a BOJIM3M BHYTPeHHero, BOrHYTOFO Kpad H MapaJieJIbHO CMY Ha NOBEpX- 
4OCTH MvJlaCTHHKM BO3HHKAaIOT 3a4aTKH rpeOua. 
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Ha rperbem atane (puc. 1,B) aucJio onepKy JAPHbIX IJIEMEHTOB OCTaeTCHA Mperk 
HMM, HO BCe OHH HCMbITbIBAIOT 3HAYHTeJIbHbIe MOP@OJIOTHYecKHe H3MeHeHHA 
B mepBoM 9JieMeHTe CHJIbHO pa3pacTaeTcAH BHYTPeHHAA BOrHyTad CTOPOHa, 
BCJIeCTBHe Yeo OCHOBHOM TpeOeHb pacnovlaraercH yxKe He Mo Kpato, a NOUTH 
B WeHTpasbHo yactu muiacrHHkH. Ilo 3aqHemy Kpalo BbIpacTaioT 3yOlbl, BLO 
KOTOPBIX MPOXOAAT TpeOHH, COeAMHAIOWIHecA C CpeHHHbIM TrpeOHeM, BCJe]+ 
CTBHe vero MOBePXHOCTb MaCTHHKM Ha 3TOM YUacTKe CTaHOBHTCA peOpHcToH, 
B wentpe mulacTHHKH BO3HHKaeT HeCKOJIbKO OYeHb MaJIeHbKAX OyropKoB. 


sop 


Puc. 1. A, B — nocneqopaterbuble cTaqvu pasBUTHA OMepKyJIAPHbIX KOCTel MasIbKa OCeTpPs 
B— onepKysapupie KOCTH B3pocaoro oceTpa: op — operculum, sop — suboperculum, 7. br- 
radii branchiostegii 


Bropol 9JleMeHT pa3pacTaeTCA B BEHTPaJIbHOH YaCTH B WHPHHYy, aHa MOBepx 
HOCTH efO NOABJAIOTCA IBa PTpeOHA, pacnowlaratoulHecaA NO yrJioM Apyr kK Apyry 
Ilo Hastmunio rpe6ueli 06a BepXHHX 9JeMeHTa BeCbMa CXOJHbI MexKLy coool 
HeCMOTpA Ha pa3JIM4uA Mo dopMe H pasMepamM. 

JiBa HWKHUX 9JleMeHTa — TpeTHH HW YeTBepTbIt — Tak2Ke OOHapy2XKuHBalo7 
B3aHMHOe CXOJCTBO H B TO Ke BPeMA 3aMeTHO OTJIMYAIOTCA OT MePBbIX JBYyX, 
O6a oun He OOpasyrior rpeOueli Ha CBOeH MOBepXHOCTH, HO BMeCTO HHX Pa3BHBa- 
1OTCA BbICOKHe wWHMbI. Ha 3aqHem Kpae BbIpacTaioT JOBOJIbHO JVIMHHbIe 3YOUUbi. 

Jlaibueliwiuit mpolecc pa3sBuTHA 3aKIOUaeTCA B MOCTeMeHHOM pocTe H Mop- 
(oJIOrH4eCKOM YCJIOXKHEHHH BCeX YeTHIPeX OKOCTeHEHHH. ToJIbKO JIHUIb Ha OJHOM 
BePXHeM 93JICMeHTe BO3HHKaeT H Pa3BHBaeTCA MOBepXHOCTHAA CKYJIblTypa. 

Y B3pociblx ocerpos (pic. 1, B) oco6eHHo CHJIbHO pa3BuTa CKysblTypa Ha 
MOBePXHOCTH MepBoro dJleMeHTAa. [pu 9TOM IIpOHCXOAMT HapacTaHHe HOBbIX reHe- 
pallu 3yOuHKOB, KOTOpbIe, CJIMBatch MexKAY coOoli, oOpasytor i | 
pacnoslomwenHble rpeOun. [locequue cpacTarorca CBOMMHM BeplinHaMH, OTYer 
oOpa3ylOTCd BTOPHUYHble PpeOHU, MOM KOTOPbIMH OCTAIOTCA MosIble KaHaJIbl. Boub 
BepXHero HM MepeAHero Kpad STOTO IJleMeHTa COXPaHAeTCA MOBOMbHO cnPoRa a 
JIMIWeHHadA CKYJIbITYPbl KaliMa, C XOPOUWIO BbIPaxKeHHOH CJIOHCTOCTHIO. 

Bropo 9semMeHT ipHo6peraer (popMy He BHOuHe CpallleHHoH B Bepxueilj 
NOJOBHHe TpyOKH, MOJIOCTh KOTOPOH 3anOJIHeHa COeAHHUTeEIbHOH TKAaHbtO. 

Tperuit onepky 1A pubtit 9s1eMeHT MaJlo H3MeHaeT CBOIO (bopmy. Uro xe Kacaer-) 
CA MocweqHero, YeTBepToro IJIeEMeHTAa, TO Cyb6a ero Y B3POCJIBIX OCeTPOB OnI-: 
BaeT Pa3JIM4Ha; HHOra OH COXPpaHAeTCA WH BO B3POCJIOM COCTOAHHH, HHOra) 
*Ke MOJIHOCThIO HcuesaeT. TakKHM O0Opa30M, B3pocJIble pbIOb! OOJaaror 160} 
YeTbIPbMA, JIMOO TOJIbKO TpeMA OMEPKYJAPHbIMH OKOCTeHEHHAMH. | 

Bce YeTbIPe ONEPKYJAPHbIe KOCTH MpOuHO COeAMHEHbI Apyr ¢ Apyrom, np hi} 
9TOM Kax\bIM BEPXHHH IJICMeHT HavleraeT, HatloloOve uepenullbl, Ha HW2KHHII.| 

Mauseubkue Kocrouku, KotToppie JI. C. Bepr cuutaer pykuMeuTom mpeonep-: 
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KYJIOMa, MpecTaBAIoT COOOM CeMb OYeHb Me@JIKHX, PaCMOJOXAKeHHbIX B OJHH 
PA, CBepXy BHH3, pa306UleHHbIX KOCTOYeK, MpOOOeHHbIX TOHKHMH KaHaJblaMu. 
Pa3mepbI HX KosleOsuoTCA y B3pocsoro oceTpa oT | no 5 mM. B nponecce scero 
DHTOreHe3a OHH He OOHAPYXKHBAIOT HH CJIMAHHA Apyr c Apyrom, Hu pacnalenns 
Ha Ooviee MeJIKHe OOpa30BaHHA. OHH 3aKJlaQbIBaloTCA H pasBUBalOTCA MO TOMY xe 
THY, KaK H CBA3aHHbIe C OOKOBOM JIMHMeH YeulyH, onucannbie A. H. Cesepuo- 
BbiM (°). Kpome cBa3H ¢C KaHaJIOM OOKOBOH JIHHHH, 3TH KOCTOUKH He CTOAT HH 
8 KAKOM OTHOIWeHHH K BHCIepaJIbHOMY CKeJleTY, a CBOOOAHO 3aJleraioT B Koxe. 
TpyAHo mo3TOMy TOMOJIOTH3HpOBaTb HX C MpeonepKyJOMOM H CYHTATb UX 3a 
PpyAHMeHT MocJielHero, TeM OoJlee, YTO CBA- 
3aHHbI C HHMH KaHaJl OoKOBOH JIHHHH 
TpakTyeTCA HeKOTOPbIMH HCCJIeqoBaTeJs- 
MH He Kak I[ipeolepKyJIApHbIH, a Kak 
Tomosior c. jugalo-oromandibularis  y 
Chlamydoselachus (°). 

OnucaHHble BBIllle YeTbIpe OCHOBHbIX 
ON€PKYJIAPHbIX OKOCTeHeEHHA HaXOATCA 
B TeCHOM B3aHMOJelicTBHH c hyomandi- 
bulare, Hamerad CBOHMH MepeXHHMH Kpas- 
MH Ha efo 3aHHH Kpalt (puce. 2). IIpn stom 
MlepBaad, BEPXHAA KOCTb JleKUT Ha JOPCavb- 
HOH “acTH MOABeCKa, BTOPad Ke COOTBeT- 
CTByeT efO BeHTpaJIbHOH YacTH. Takoe oT- 
HOWeHHe 3THX KOCTeH K NoOBeCKy, a Tak- 
Ke CXoOJCTBO B XapakTepe HX Pa3BHTHA 
(o6pasoBanve rpeOneli) sacrapnarorT jy- 
ees: 4YTO BepXHAA H3 HHX, BOMpeku 


MHeHHI0 Bepra u Tatapko, npescTaBsser 
coOoH HacTrosujMH operculum. Bropas 


Puc. 2. Cxema oOTHOIWeHHH onepKyssap- 
KOCTb OyleT COOTBeTCTBOBaTb Subopercu- Bone 


HbIX KOCTeH K FHOHAHOH Ayre: op — 


lum. operculum, sop —suboperculum, r. br — 
| HuxesexkKallue [Be KOCTOUKH olpelle- radii branchiostegii, hm — hyomandibu- 
WeHHo TaroTewT K THOuy, XOTA Herlo- lare, i — interhyale, A — hyoideum, s— 


symplecticum 
CpeJICTBeHHO C HHM H He CBA3aHbI. Onn, 


HECOMHEHHO, ABJIAIOTCA BHJOMSMCHEHHbIMH JIyYaMH %KaOepHol MepenoukKnu (radii 
branchiostegii). Y ocerpa K HHM Npukpeniaerca 3aqHaad nopuua m. constri- 
ctor superticialis. 

Takum 06pa3oM, MbI IpHXOAHM K BBIBOLY, 4TO y oceTpa B KaOepHOk KPbIILIKe 
MMEIOTCA OMePKYJOM, CyOoNepKyJIIOM H OJMH WJM [Ba Jyua *KaSepHol KpbIIKH 
(BTopoH s1y4, Kak CKa3aHO, MOXKeT peyWupoBaTLca). 

STOTKOMIMJIeKC ONePKYJIAPHbIX KOCTeH CBA3aH C MOJBeCKOM He TOJIbKO JIO- 
KasibHo. Mexy HuMH CyliecTByeT H *YHKIHOHAaIbHaA CBA3b. Kak nodBecok, 
Tak H OlepKyJAPHble KOCTH 3aJleraioT B OOMeH ONepKyJIAPHOH CKJlayKe, OOpasyA 
CMB ONOPHbI OCTOB BCeH *KaOepHok KppiwKH. [loqBecoK ABJIAeTCA He TOJIbKO 
pbluarom, CJYy2KallHM JIA BbIBHOKeHHA YeOCTeH, OH TaKKe CJYRKUT U WIA NOL 
HMMaHHA 2%KaOepHor Kppiwiku. IIpu ABuxeHHH BHeped NosBecoK OAHOBpeMeHHO 
OTBOJUTCA B CTOPOHY, MOLHHMadA Mp 9TOM MepeAHHH Kpalt OMepKyJIAPHbIXx 
KocTell, Oaroflapx Yemy MoAHUMaeTCA UM BCA WKaOepHad Kpbilika. OOpaTHbim 
JBYDKeHHeM MOJBeCoK, a BMeCTe C HMM H OMepKYyJIAPHble KOCTH MpHBOATCA B 
HCXOJHOe MOJIOKeHHe, OTYeFO MPOHCXOAHT CKaTHe KaSepHoH nosiocTH. B 3akppi- 
BaHun KaOepHOH KpbIMIKH MpMHuMaer yyacTue eile m. constrictor superficialis. 

Kpome yKa3aHHOli MbILIIIbI, *KaOepHad KpbILIKa He HMeeT COOCTBeEHHOH Myc- 
KY JaTYpbl, H MOITOMY OCHOBHY!O POwJlb B ee ABHAKEHHN BbINOJHAeT MOLBECOK. 

Takum o6pa30M, Y OCeTpoBbIX pbIO *KaOepHaA KPbIllKa He MpHoOpewa elle 
NosHOro (byHKUMOHAbHOFO O6CCOOeHHA Kak CaMOCTOATeJbHOrO OpraHa. Ira 
OCOOCHHOCTh ABJAeTCA CBHJeTeJIbCTBOM ee HeECOMHeHHOH mpHmMuTMBHocTH. Ha 
BeCbMa IIPHMUTHBHBIM THM allmapatTa JbIXaHHa, C HU3KOH AndpepenunpoBKon 
*Ka0epHoro Hacoca y OCeTpoBbIX yKa3a TakxKe u M. M. BockoOounnKos (Oy 
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| 
Y scex Osteichthyes, kak H3BeCTHO, NOJBeCOK BbiMaJI H3 OOWeH ABHTAaTeJbHOH 
byHKUMH x*aGepHot Kppiuiku. Tlocnequaa y 9TUX pbIO CHaOxKeHa CoOcTBeHHON 
MYCKYJaTypol, KOTOPpad MpHBOAUT ee B ABHXKeHHe, 4TO H OOYCJIOBJIMBaeT ee 
(PYHKIMOHAJIbHYIO CaMOCTOATeJbHOCTh. BeposTHO, ApeBHHe MpecTaBHTesH 
MavIeCOHHCHHA TakxKe HMeJIH (PYHKUMOHAJIbHO OOOCOOJIEHHYIO OT MOJBeCKa 2Ka- 
OepHylO KpbILIKy, TaK Kak OOJlaqaH MOHbIM CocTaBOM BMOJIHe AupPepex-; 
UHPOBaHHbIX OKOCTeHeHHH, 3a MCKNOYeHHem interoperculum. Muaye rosopa, 
3TH [.peBHHe syYenepbie pHlObl OOatatu Goslee COBePUIeEHHOH %waOepHOH KPbILI-} 
KOH, HeKeJIH OCeTPOBble. 


Uuctutyt mameo6uonornu IlocrymHs10 
Axkayemun Hayk Ipy3CCP 8 I 1957 


IHMTHPOBAHHASA JIMTEPATYPA 
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